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The existing technology in the fields of monitoring 
instrumentation and remote control equips the mining 
industry with a powerful tool for optimization of 
underground haulage systems. Transport automation and 
computerization increases the system's dependability and 
safety factor and decreases the transport expenditure.
Simulation of a computer controlled mine locomotive 
system was performed to determine the status of the train in 
the system. The input/output variables were: detection of 
the train location, direction of movement, weight 
measurement of a mine car at a designated station, and light 
signals indicating the necessary road clearance for 
locomotive transport.
A computer program was developed to provide for 
monitoring and control of the status of the train.
Draw-bar pull test was performed for the locomotive 
as part of the locomotive resistance characteristic 
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The rapid development of the electronics, automatic 
control and incrasing number of technical improvements 
continue to ensure a competitive place for locomotives in 
the mining transport system. For over one hundred years 
rail track haulage has been used with little change to carry 
men, materials and ore in underground mines(1). The first 
mine locomotives were steam driven and used coal or oil as 
fuel. In the early years of this century alternatives using 
compressed air, diesel engines, electric batteries, and 
trolley wire systems were introduced.
Today, mining engineers are faced with the difficult 
task of selecting the most efficient underground haulage 
method for a given project. In recent years many innovative 
developments have increased their options. Among these 
inventions the use of troughed belt conveyer and trackless 
mining vehicles has radically altered near surface 
metalliferous mining worldwide. Despite the improvements in 
near surface mining, most deep level metalliferous and coal 
mines continue to use rail haulage.
The selection of a prime mover best suited to a 
particular situation is based on the transport requirements 
and roadway conditions. Speed is of greatest concern for 
the transportation of men, but capacity and flexibility are 
primary considerations for the transport of ore, waste rock 
and supplies. Furthermore, roadway gradient, size and
physical conditions influence not only the choice of prime 
mover but also the method by which tractive power is 
transmitted to the track to move the locomotive.
There are advantages of locomotive haulage systems 
running on floor mounted rail over other means of 
transportation such as pipelines or conveyors. Although 
restricted by the track layout, there is considerable 
flexibility in the route taken by a locomotive and the type 
of load drawn by the train. For instance, men can be 
transported at either end of a shift while materials, ore 
and waste can be carried in the interim. A pipeline is 
virtually impossible to operate in excess of the design 
capacity; whereas, the capacity of a well designed 
locomotive haulage system can be increased by installing 
additional locomotives and rolling stock. In addition to 
flexible operation and variable capacity, locomotive systems 
are capable of high speeds which can reduce personnel travel 
time and hence increase production at the face. Separate 
trains can be designated to transport different qualities of 
ore, or ore and waste rock. This option reduces the problem 
of mineral handling and separation at surface facilities.
One additional advantage of locomotive transport is that it 
is relatively inexpensive to extend the haulage track 
because a large percentage of the capital cost is invested 
in the rolling stock.
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The efforts toward rationalization in the field of
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mineral transport technology have led toward automation and 
computer controlled transport systems. By installing 
automatic controls and optimizing the operation, haulage 
capacity can be maximized. Since automation eliminates 
operator error, there are improvements not only in the 
dependability and economy of the system but in safety as 
well. The transport system can be further optimized with 
computerization. The computer can supervise the system and 
train routing schedules by collecting and processing such 
information as train locations, ore levels at loading and 
discharge stations, and dislocations to the haulage systems. 
It can be further programmed to select train destination, 
initiate switching and speed commands, monitor safety 
systems, and indicate alarm signals or emergency stops. The 
Kiirunavaara Iron mine in Sweden is an excellent example of 
this level of automation(1).
Because unplanned alterations to the transport sequence 
must be expected at any time, the control system needs to be 
flexible and easily modified. The programming options, 
including manual control, need to be considered.
Several underground mining operations use either an 
automatic or computer control systems for the rail haulage 
in operation. An example is the underground automatic train 
transport system at Henderson Mine in the United States 
which incorporates twenty-four 50 ton d.c. electric 
locomotives(2). The system consists of trackside 
transmitters, which transfer speed and braking commands to
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the receivers on the locomotives, safety signal system, a 
detection system for train movements, as well as remote 
operation of switch points and automatic control of loading 
and discharge.
In order for the automatic control system to perform 
without malfunctions, serious consideration needs to be 
given to the selection of the detection, signalling and 
control devices. Safety and emergency procedures need to be 
developed and implemented within the programmable operation 
of the computer control system, and experiments need to be 
performed in, either real or simulated, mining environment. 
These controls would eventually lead to the advancement of 
automation in mining operations.
The automation and remote control of the rail haulage 
system is certainly the state of the art in the 
transportation industry regardless of its location (i.e. 
surface or underground). The mining industry, however, 
poses a unique challenge for transport automation. First, 
the excavation of the material forces the mining operation 
to move further away from a control system on a daily basis. 
Thus, the provision for system expansion has to be made at 
the beginning with special attention directed toward the 
computer's capabilities of processing additional data in the 
future. Second, the mining process creates constant changes 
within the surroundings, some of which are unpredictable or 
unknown at the start of the mine. This variability of
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mining conditions has to be taken into account during the 
selection and installation of the instrumentation as well as 
the computer programming. Third, the hostile underground 
mining environment can affect the instrumentation and its 
performance dramatically. This includes, but is not limited 
to, damaged instrumentation due to high temperature and/or 
pressure, lost transducer accuracy, and alteration in the 
transmission path between the instrumentation and the rest 
of the control system.
Finally, the economics of the mining operation 
influence the automation process as well. The availability 
of reliable and inexpensive monitoring and control 
technology lowers the cost of mineral excavation by making 
underground transportation more efficient. Reliable 
monitoring also decreases labor cost since fewer people are 
required to supervise the operation. The ever changing and 
hostile mining environment, however, dictates the need for 
additional research in the area of performance monitoring 
and control of mining transportation.
In this study a computer simulation of a mine 
locomotive was performed. The input/output variables for 
the simulation were: the detection of the train location, 
the direction of movement, the weight measurement of a mine 
car at a designated station, and the light signals 
indicating the necessary road clearance for locomotive 
transport. The study also includes a review of some of the
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existing proximity sensors for position monitoring, presents 
the design of a light switching system, and discusses the 
theory of strain measurement with application to mine car 
weighing.
A complete review of the experimental work involved is 
presented. The hardware portion of this project consisted 
of building a full-scale mine rail system in the lab to 
include proximity transducers, a light switching system, and 
an arrangement to measure the weights of individual mine 
cars. The software developed for the project provided for 
monitoring the status of a train within a mine to include 
train location, direction of travel, load capacity percent, 
type of load, and any emergency states that may exist in the 
system. The differences between the laboratory and real 
mining conditions are addressed and the discussion includes 
an explanation for those variations. Automation of the 
system is also discussed and includes modification of the 
locomotive controller and automation of the track switch to 
provide the option of remote control of the locomotive.
The draw-bar pull test is performed to determine the 
coefficient of adhesion between locomotive wheels and steel 
rails. An analysis of the locomotive resistance precedes 
the experimental data evaluation and its comparison with
theoretical values.
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Chapter 2 Theoretical Considerations
The computer simulation encompassed three main 
transport characteristics: the detection of the train 
location and direction of movement, the light signalling 
indicating the necessary road clearance for locomotive 
transport, and the weight measurement of the mine car at a 
designated station. The following discussion includes:
1. the theory behind the detection system for train 
movements, which involves the selection of the 
proximity sensors most physically and economically 
suitable for mine environment
2. the safety signalling analysis, which focuses on the 
design of the lamp switching system, while minimizing 
moving parts
3. the principles of stress and strain measurements as the 
basis for the weight measurement of the rolling stock.
2.1 Classification and Characteristics of 
Proximity Sensors
Displacement transducers sense displacement, detect, 
motion, or sense position by one of two methods - contacting 
and noncontacting. Contacting transducers must make 
mechanical contact with the point or object whose 
displacement is to be measured. Noncontacting displacement 
sensing devices use optical, inductive, ultrasonic or
capacitive couplings between the measured object and the 
sensing element without any physical connection*35.
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Noncontacting displacement sensing devices are 
preferred over contacting sensors to remotely detect the 
position and motion of the locomotive. Contacting sensors 
require the installation of a special mechanism, such as 
overhead wires, to detect the motion of a locomotive. The 
common characteristic of noncontacting proximity sensors is 
the detection of a solid object as it approaches the sensor. 
There are significant differences in the technique 
particular detectors used to sense an object. The sensors 
studied and to be discussed include:
- ultrasonic transducer
- optical transducer: reflective and transmissive
- capacitive transducer
- variable reluctance transducer
- Hall-effect transducer
- bar-code readers
- magnetic reed switch
Ultrasonic transducer consists of a transmitter and a 
receiver. The ultrasonic transmitter emits a narrow beam of 
sound toward a detector or receiver. This detector receives 
the input signal and produces an output signal in proportion 
to the sound intensity. If the sound beam is interrupted, 
the output signal from the detector changes*35. An 
ultrasonic transducer can sense the presence of various 
objects regardless of composition as long as they interrupt
9
the sound beam between the transmitter and receiver.
Optical transducers employ a light source and sensor to 
detect the presence of objects that block the light path or 
cause reflection of the light beam. There are two types of 
optical transducers: transmissive and reflective. Both 
transducers operate on the principle that an object can be 
detected by blocking or altering the light path between the 
transmitter and receiver. The difference between the two 
systems is the way the beam of light is being interrupted 
and the position of the receiver in relation to the 
transmitter. In the photo-transmissive system a light 
source and a light sensor are positioned opposite each 
other. The object to be detected passes between them. The 
solid object must be opaque as well as large enough to block 
the light beam to cause the switching operation. In the 
photo-reflective system the light source and sensor are 
placed on the same side of the object to be detected. The 
light beam is reflected toward the light sensor from an 
inherently reflective object or from a reflective target 
installed for scanning purposes(3). Both the reflective and 
the transmissive types of optical transducers can detect any 
solid object regardless of composition.
A capacitive transducer primarily consists of two 
parallel plates separated by air or by a dielectric 
material. The change in capacitance of this transducer 
depends on the change in the surface area of the plates, the 
separation between the plates, or the relative position of
10
dielectric and the plates. A significant change in 
capacitance is produced when the two plates are brought 
close together(4). A solid object (which must be partly or 
wholly electrically conductive) passing the capacitance 
probe acts as the second plate of the capacitor. A tuned 
circuit detects a change in the capacitance and switches the 
output. When the object has passed, the reduction in 
capacitance returns the output to its normal state. The 
capacitive proximity detector senses the presence of ferrous 
and non-ferrous metals.
A variable reluctance transducer consists of a 
permanent magnet with a coil wound around it. According to 
Faraday's Law any change in flux produced by the magnet will 
induce an electromotive force (emf) across the coil. The 
flux produced by a permanent magnet depends on the 
reluctance of the magnetic circuit. Changing the reluctance 
creates a change in the flux, which causes an emf to be 
produced in a coil placed in the field. The close proximity 
of ferrous materials to the magnet reduces the reluctance of 
the magnetic circuit and accordingly produces an electrical 
pulse from the coil. Passing a second magnet through the 
magnetic field changes the flux by either reinforcing or 
canceling the field depending on the relative polarities of 
the two magnets. Again, while the flux.changes, the coil 
has an emf induced across its terminals. The presence of 
both ferrous materials and magnets can be detected by the 
variable reluctance transducer as either of them passes
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through the magnetic field of the detector(4).
A Hall-effect detector consists of a conductor placed 
in a magnetic field. When a current flows through a 
conductor, a potential difference is produced across 
opposite sides of the conductor and at right angles to both 
the current and the magnetic field. In ordinary conductors 
this emf is small. In semi-conductors it is sufficiently 
large to enable the signal to be measured*45. The semi­
conductor transducer responds to a magnetic field acting in 
one particular direction. Thus, the magnet in the magnetic 
object needs to be aligned so that its field is 
perpendicular to one face of the detector foil at all times. 
The passing of the magnetized object in the proximity of the 
detector causes the detector to switch state and an 
electrical signal may be used to register the event.
Most bar-code readers use a laser to generate a 
collimated light beam which is reflected from a moving 
mirror onto the product with the printed bar code and back 
to a photodiode. The coded object may be either stationary 
or moving*265. The establishment of encoding standards, such 
as the all-numeric Universal Product Code (UPC), made bar­
code readers the most commonly used automatic identification 
system. Bar-codes are printed on cartons in automated 
warehouses, on products in supermarkets,and on automated 
transport devices moving dishwasher parts and elsewhere*265 . 
Caterpillar Corporation produced a laser bar-code reader 
system for positioning in roboticized warehousing or
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inventory control systemsc27). This particular system 
requires an environment where a flat smooth floor exists or 
inaccurate sensing occurs.
A magnetic reed switch contains two contacts which, 
without external magnetic excitation, are in a normally open 
state. When a magnetic object is brought towards the reed 
switch, both contacts become induced magnets. One becomes a 
north pole and the other a south pole. The attraction of 
these poles closes the switch and thus completes an 
electrical circuit*35. The potential drop across a sensor in 
this circuit enables the circuit closure to be detected.
With existing technology proximity sensors can be 
manufactured for the robust mining environment. However, 
upon closer examination it is evident that some of the 
sensors are not suitable for the detection of a specified 
object such as a mine locomotive. The ultrasonic and the 
optical transducers, for instance, sense any object which 
interrupts either the sound beam or the light beam, 
respectively. Thus, not only the locomotive but also any 
other solid object such as falling rock will produce an 
output signal from the sensor and send it to the computer 
indicating the presence of the train.
One of the drawbacks of the capacitance transducer is 
its detection of either ferrous or non-ferrous materials.
In an environment where most tools are made from either 
ferrous or nonferrous materials the erroneous switching of 
the output signal from the capacitance probe can lead to the
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unnecessary or incorrect action administered by the computer 
controlled system. The variable reluctance transducer 
senses either ferrous or magnetic materials without further 
differentiation between them. Thus, the problem of 
detecting tools made from ferrous materials instead of a 
train arises making the use of variable reluctance proximity 
sensor unacceptable. And, in the bar-code reader system the 
laser reader scans for prepositioned bar codes. However, 
errors can occur in the positioning system due to uneven 
floor or wheel slippage. The laser might also fail to read 
the bar code if the lines are smudged(28).
The above analysis indicates that either the Hall- 
effect transducer or the magnetic reed switch seems to be 
the most suitable for sensing the position of a mine 
locomotive if the locomotive is equipped with a magnet. The 
magnetic reed switch does not require the magnetic object to 
be placed so that its field is perpendicular to one face of 
the detector foil at all times as is the case for the Hall- 
effect transducer. Therefore, to eliminate the additional 
installation and operation errors, the magnetic reed switch 
seems the most suitable choice for a mining application 
where the simplicity and effectiveness of the system play 
major roles in a successful operation control.
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2.2 Logical Design of Switching Circuits
Two classes of switching circuit may be distinguished:
1. Combination circuit - does not directly involve the 
concept of time
2. Sequential circuit - directly includes time delays.
In a combination circuit the states of the controlled 
devices can be predicted simply by observation. An example 
is a two-way wiring system which consists of a set of 
switches and a lamp. If the position of the switches are 
known, then it can be determined whether or not the lamp is 
lit.
Sequential circuits differ from combination circuits in 
that their state of activation cannot be directly observed. 
An example is a self-feed controlled relay. The relay is 
excited if the start button has been actuated previously, 
but it is not excited if the stop button has been operated. 
Thus, the relay controlled by self-feed has a certain 
memory(5).
To indicate the necessary road clearance for locomotive 
transport during simulation exercise, the light signals were 
employed. This lamp switching circuit can be considered a 
combination circuit (i.e. a circuit in which the 
instantaneous output is determined only.by the instantaneous 
input). Combination switching circuits can be created by 
using relays. The question arises, however, whether the 
particular operating circuit meets the requirements of an
15
optimum system. An optimum system available for the 
contactor switching circuit is defined as a circuit which 
employs the least number of springs to implement a given 
switching functionc6).
The switching circuit designed for this program 
was to switch the green and red light on each of five posts 
so that at any instant either the green or the red light was 
on. Because the problem was identical for each post, only 
one light post was needed for the analysis. Since the 
computer relays are not powerful enough to switch the light, 
additional transfer relays had to be used. Figure 2.1 shows 
the circuit for one set of green and red lights using four 
relays: two internal computer relays and two transfer 
relays. This is a primitive circuit. No effort was made at 
this point to reduce the number of relays needed.
An additional problem occurred, however. If 
relays governing the switching of the red light turn the 
light off as a response to the signal from the computer 
before the green light relays manage to turn it on, then 
there is an instant during which neither of the lights is 
on. The opposite situation can be true as well when both 
lights are on momentarily. Closer investigation of this 
circuit reveals that the two computer single-pole double­
throw relays can be replaced with one single-pole double­
throw relay (Fig. 2.2). In this case the opening of the 
normally closed relay will cause the normally open transfer 
relay to de-energize switching the red light off and turning
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FIG. 2,3 2-RELAY LIGHT CONFIGURATION
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the green light on when energizing and closing its relay.
The next step is to eliminate one of the transfer 
relays (Fig. 2.3), which leaves the circuit with total of 
two relays for each light post. The red light stays on 
constantly until the computer signal closes the internal 
relay which consequently energizes the transfer relay. This 
sequence switches the red light off and the green light on. 
There is still a time lapse between the red light going off 
and the green light coming on, but this hazardous situation 
is reduced to a minimum as compared to the four-relay 
condition.
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2.3 Characteristics of Strain Measurements
The load applied to the individual members of a 
structure or machine can be analyzed by measuring the strain 
and evaluating the stress-strain relationship.
Normal strain is defined as a deformation per unit 





e is normal strain
L is original length
AL is the change in original length L of the 
structure*7*.
A normal stress is defined as a force acting on a unit
19
area normal to the force. Thus,
where:
a is stress
F is the applied force
A is the cross-sectional area17'.
The stress is related to strain by Hooke's law which, 
for a member loaded uniaxially, is written as:
a = E • G (3)
where:
E is the modulus of elasticity.
If a beam is loaded so that it is bent the upper layers 
or fibers are compressed and the lower layers or fibers are 
extended. If the beam is symmetrical and is subjected to 
bending stresses it has: 
the bending stress in the top surface
o r = M Compressive (4)
the bending stress in the bottom surface
_ M_— y Tensile (5)
B I
where:
M - moment acting on the section 
y - distance from the neutral axis 
I - second moment about the neutral axis
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which passes through the centroid of the cross- 
sectional area(8).
The loaded beam example depends upon the following 
assumptions:
1. the material of the beam is uniform throughout
2. the beam is initially straight and unstressed
3. each cross-section of the beam is symmetrical about the 
plane of bending , i.e. the section of a horizontal beam 
carrying vertical loads must be symmetrical about a 
vertical axis
4. the beam is loaded in the direction of the plane in 
which it bends
5. the resultant force perpendicular to any cross-section 
is zero
6. Hooke's Law applied to each longitudinal layer of the 
beam and the material has the same value of Young's 
Modulus in tension and compression(8).
The section of rail track subjected to bending complies 
with all the above assumptions when the load of the mine car 
or the locomotive was applied vertically. The uniformity of 
the material, steel in this case, was maintained throughout 
the beam. The Young's modulus had the same value of E = 210 
* 103 kPa (30 * 106 psi) in tension and in compression. The 
section of this horizontal beam carrying vertical loads was 
symmetrical about the vertical axis z-z (Fig.2.4). Since 
the rail beam was symmetrical about the vertical axis only,
21
the location of the neutral axis and the second moment about 
the neutral axis had to be found from the beam analysis to 
calculate the bending stresses and the strains to which the 
beam was subjected (Appendix A).
The total area of the cross-section A and the sum of 
area and distance multiplication S are calculated using the 
following formulas (Table A.l, Appendix A):
where:
Xj is the distance from the bottom of the beam to the 
centroid of the area A,..
The distance from the bottom of the beam to the neutral 
axis was calculated as follows (Fig. 2.4):
According to the parallel axis theorem the second 
moment about the neutral axis can be found from the
aquation:
where:
INA is second moment about required neutral axis 
I is second moment about a parallel axis through the
6








centroid of the figure 
A is the area of the figure
t is the distance between the axes INA and Icq(8)
For the simply supported beam with the concentrated 
load at mid-span (Fig. 2.5) the maximum moment at load can 
thus be calculated as:
(10)
where:
P is applied load 
L is length of the beam(7).
when x < L/2 then:
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Chapter 3 Design and Construction of a Rail
Haulage System
The construction of a rail haulage system in a 
laboratory environment must take into consideration the 
requirements of safe transport and laboratory restrictions. 
The following discussion highlights both the problems 
encountered during construction of the rail haulage model as 
well as the selected solutions.
The design of a rail haulage system which approximates 
the actual mining conditions and lends itself to laboratory 
investigation involves the selection of two basic elements 
1) locomotive and rolling stock, and 2) track.
The availability of a mine locomotive and rolling stock 
at the Commonwealth Mine dictated the choice. The mine 
locomotive was a 1-ton battery-powered Little Trammer 
manufactured by the Goodman Mining Co. The rolling stock 
was a 0.6 cubic meter (22 cu. ft.) capacity mine car.
The design of the trackage incorporated the selection 
and arrangement of a rail profile which consisted of the 
following: level track with straight and curved segments, 
elevated crack, switching mechanisms and crossings. The 
laboratory constraints led to the elimination of elevated 
track and complicated crossing assemblies. Only the track 
with 0 % gradient was installed.
The trackage layout is shown diagrammatically in Figure 
3.1 and consists of the following components: straight level
26
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track, split switch, and curved level track (loop). The 
straight segment of level track was 10.7 meters (35 feet) 
long with the drawbar pull test setup at one end and the 
split switch at the other end.
The point or split switch enabled the transfer of cars 
from one track to another. The split switch (Fig. 3.2) 
consisted of 2 "points" or latches, lead and follower 
turnout rail, and a frog with opposing guard rails. The 
rail crossing was built from rails. The frog number N was 
the distance from the point of frog to any point at which 
the spread between gage lines was measured divided by the 
spread or the total length of frog C divided by total spread 
A + B (Fig. 3.3)(10).
To locate a frog properly, the value of switch lead Ls, 
defined as the distance parallel to main line from switch 
point to frog point, must be known. If the switch has a 
circular curve from point of switch to point of frog then 
the following formulas apply (Fig. 3.2)(10): 
for frog number







N 2 • G
(16)
for switch lead
Lr = 2 • G ■ N  = —  = (i? + 0.5 * G) • sinFf = s/2 • G • R 6 N
(17)
for radius of center line of switch curve
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R = Lc • N  =
r 2 ■L,s = 2 ‘ G ‘ N 2 = (sinF, ) - 0.5
(18)
where:
N is frog number 
Ff is frog angle 
G is track gage, m (ft)
R is radius of center line of switch curve, m (ft)
Ls is switch lead, m (ft)(10).
For the switch lead Lg = 1.5 m (4.9 ft) and track gage 
G = 0.46 m (18 inches) the frog number is
N  = Js 1.5 = 1.62 • G 2-0.46
and the radius of the center line of the switch curve is
R = Ls - N  = 1.5 -1.6 = 2.4/7? (8 ft)
The limiting factor concerning track placement on 
curves is the wheel base of the locomotive. At least the 
minimum radius of curvature over which the locomotive will 
pass should be used. The minimum radius curve is limited by 
the length of the wheel base, diameter of wheels and flange 
clearance. The gage of the track on curves must be 
increased to prevent wheel flange binding. The increased 
gage is obtained by starting the curve of inner rail before 
the "point of curve" is reached. According to Jeffrey 
Mining Handbook the gage should be increased by 0.16 cm 
(1/16 in.) for each 2.5 deg of curvature02’ or 10 to 25 % 
may be added to wheel base dimensions for which the minimum-
Not To Scale
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radius curve is derived(9).
Since the Little Trammer has a wheel base of 60 cm (24 
inches) and a wheel diameter equal to 36 cm (14 inches), the 
minimum radius of curve over which a locomotive will pass is 
2.44 m (8 feet). The minimum diameter of the model loop was 
therefore 4.88 m (16 feet)(9). The dimensions of the 
laboratory allowed for the extension of the loop diameter to
6.1 m (20 feet) and for the inclusion of two 3.4 m (11 ft) 
long straight track segments in between the bent pieces of 
rail.
The selection of steel rails and track gage was 
mandatory since the rails came from the mine and the 0.46 m 
(18 inch) gage was ideal for the locomotive. The solid 
rails were joined using flat fish-plates and were attached 
to the wooden ties with track spikes. The spikes were 
straight, smooth, of uniform cross-section and had a sharp 
cutting edge beveled back 2 diameters. Before inserting the 
spikes, the ties were bored with holes 0.3 cm (1/8 in) 
smaller in diameter than the spike width to provide greater 
holding power. The spikes were staggered on opposite sides 
of the rail. The stagger was reversed for the other rail.
According to Peele(9), for narrow-gage track the length 
of the wooden ties should be twice the gage, at least 0.64 
cm (1/4 in) thicker than spike length, and 1-3/8 times spike 
length in width. The ties were 81 cm (32 in.) long, 15 cm 
(6 inches) wide and 9 cm (3.5 inches) high. Thus, for track 
gage of 46 cm (18 inches) and the spike length of 8 cm (3
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inches) the tie length was approximately 1.8 times the gage,
1.1 cm (0.5 inch) thicker than the spike length in height 
and twice the spike length in width. The spacing of ties 
was on average 47 cm (18.5 inches) meeting the requirement 
for underground tie spacing which allows 41 cm (16 in) to 
1.22 m (4 ft) centersc9).
Since the rails were installed in a laboratory with a 
concrete floor, there was no ballast for the track. Every 
fourth tie was bolted to the floor to ensure stable 
conditions for the track. Additional ties were placed under 
the rail joints to obtain as nearly as possible the same 
strength and stiffness as for the solid rails.
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Chapter 4 Installation and Calibration of
the Rail Haulage Instrumentation
The three variables evaluated during the study were: 
location, signalling, and weight. Location was measured for 
both the mine locomotive and the track switch. The
v. •«
signalling simulated the idea of traffic lights to inform 
the locomotive driver about road clearance. Weight 
measurement was performed on a mine car.
In this chapter the instrumentation used for 
measurements is discussed. The installation and calibration 
methods as well as the problems encountered during the 
installation and the changes made to the original version of 
the project are presented.
4.1 Installation of Proximity Sensors and Limit 
Switches
The detection of the location as well as the direction 
of the movement of the locomotive was accomplished by using 
magnetic reed switches. The single-pole single-throw VW-100 
sensors and the cylindrical magnets are Manufactured by Reed 
Switch Developments Co., Inc.<22>. According to the 
manufacture specification^25, the make minimum operating 
distance for the VW-100 series switches is 0.8 cm (5/16") 
while the break maximum operating distance is 1.1 cm 
(7/16") . However, for a cylindrical magnet 0.95 cm (3/8")
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in diameter and 5.1 cm (2") in height, the make minimum 
operating distance increases to 2.5 cm (1"). The magnet was 
attached to the bottom of the metal tube installed at the 
front end of the locomotive (Fig. 4.1). The sensors were 
installed on top of the ties using angle brackets (Fig.
4.2). This installation arrangement was necessary to ensure 
that the operating distances were within specified range and 
that the output signals from the sensors had a duration 
greater than 100 microseconds. The 100 microseconds minimum 
signal duration assures that the controlling computer 
registers the event of switch closure.
The final locations of the sensors are shown in Figure 
4.7. Initially all the sensors were installed in the center 
of the ties in between the rail tracks. However, this 
arrangement did not compensate for the varying distances 
between the magnet and the sensors along the curved rail 
segments. This discrepancy existed because the front end of 
the locomotive did not travel along the same curvature 
outlined by the rail tracks. Thus, the sensors on the 
curved portion of the track were placed off center for the 
proper operation.
The position of the track switch was detected using 
the snap-acting switches 2HLA-5 manufactured by C&K/Unimax. 
The contact separation for the switch was 0.06 cm (0.025 
in.) and the roller lever acted as an actuator(23). The two 
limit switches were installed under the rail on the opposite 
sides of the track switch on angle brackets which were
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fastened to the concrete floor with screws (Fig. 4.3). The 
angle brackets which act upon the roller levers were 
attached to the bottom of the track switch base plate (Fig. 
4.4) . As the track switch moved to accommodate an 
approaching locomotive, one of the base plate brackets 
pressed upon the roller lever of the limit switch causing a 
change of operating state of that switch from open to 
closed. At the same time the base plate bracket on the 
opposite side of the track switch moved away from the limit 
switch changing its state from closed to open. This change 
of state for both switches was detected by the Digital 
Input/Interrupt assembly in the Data Acquisition/Control 
Unit as an input signal.
4.2 Installation of Light Switching System
A locomotive with a human operator requires that safety 
signals are sent to the operator. One of the methods of 
safety signalling is traffic lights which warn the train 
operator whether clear passage is available at any given 
time. Traffic lights were realized in the lab by the 
installation of five light posts with both red and green 
lights each. The post consisted of a metal tube 1.2 m (4 
feet) high and 2.5 cm (1 inch) diameter with a flange at 
each end. The bottom flange was bolted to the concrete 
floor. The top flange was attached to the metal box 
containing two 25 watt, 120 volts light bulbs and one
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switching relay. The KUP11D15-5 double-pole double—throw 
relays and the 27E893 sockets were manufactured by Potter & 
Brumfield Company(24). The lights sockets and the relay 
socket are screwed to the back of the box. Figure 4.5 shows 
the electrical connection between the light bulbs and the 
relay as well as the power system and the computer. The 
connecting wires ran from the metal box alongside the metal 
tube and along the trackside on the floor to the computer. 
The locations of the light posts along the track are shown 
in Fig. 4.7.
4.3 Installation and Calibration of Load Cells for 
Weight Measurements
To determine whether the cars are loaded or empty, they 
have to be weighed. The weighing should be performed at 
every loading and unloading station. The selection of the 
instrumentation for mine car weighing starts with 
determining the forces acting upon the rail. A sample 
calculation was done (see Appendix A) to determine the 
stress and strains in rail beam. Because of the small 
values of strains, on the order of 40 to 50 microstrain 
units, the original idea of using strain gages attached to 
the rail segment was abandoned.
The concept of using load cells for this purpose was 
then introduced. Several load cells arrangements were 
considered with the emphasis on installing four load cells,





L ights  Wiring System
42
tv/o under each side of the rail track. This would have 
required cutting out a piece of rail and installing a 
platform long enough for the mine car to be situated 
entirely on it to allow resting on the four load cells. 
However, the space laboratory constraints eliminated this 
possibility.
Therefore the arrangement of two load cells at one end 
and a pivot point at the other was chosen. Both load cells 
were model SW—2K-C and were manufactured by Transducer 
Techniques. The rail was cut at 45 degrees at one end. A 
metal bar was placed across the cut rail track and welded to 
the bottom of the rail. Each load cell was then positioned 
under the metal bar on a square metal plate attached to the 
concrete floor with bolts. A tie bolted to the floor acted 
as a pivot point. The entire 0.25 m (12 inch.) section was 
long enough to accommodate either front or back car wheels 
at one time.
The measurement of the mine car weight was performed 
according to the experimental calibration curve. The input 
voltage during the tests was 500 mV ± 0.2 mV instead of 10 
Volts which was used by the Transducer Techniques 
manufacture. Load cell 1 had a serial number 59351 whereas 
load cell 2 had a serial number 60405. The load cells were 
preloaded to eliminate a negative effect of impact loads 
applied as the locomotive was driven over the weighing 
arrangement. The readings were taken for the initial state 
and a load of 5.5 kg (12 lbs) placed on each rail and then
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for empty, half-loaded and fully loaded mine car. The 
calibration was performed with the load placed directly 
above the load cell. During calibration procedure it was 
observed that the characteristic of input voltage vs output 
voltage for the load cells was linear. Thus, the 
manufacture calibration data recalculated for 500 mV input 
voltage and the experimental readings of output voltage were 
used to determine the load applied during mine car weighing. 
This was necessary because the weight of the mine car placed 
over the load cells was unknown. The results are presented 
in Table 4.1 (derived from Table C.l and C.2 in Appendix C) 
and Table 4.2. The calibration curve are shown in Figure 
4.6.
Based on the experimental calibration curve, a series 
of measurements was performed to determine the variations in 
readings with regard to the mine car wheel placement and the 
car load arrangement. The car wheels were positioned at 
various points between the pivot point and the load cell. 
Buckets filled with gravel were used as car loads. There 
were six possible combinations for arranging the load in 
case of a half-loaded mine car:
1. two buckets above weighing system
2. two buckets clear of weighing system
3. one bucket above weighing system, one bucket clear of 
weighing system, at the ends of the mine car
4. one bucket above weighing system, one bucket clear of 
weighing system, in the middle of the mine car
5. one bucket above weighing system in the middle of the 
car, one bucket clear of weighing system at the end of the
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car
6. one bucket above weighing system at the end of the car, 
one bucket clear of weighing system in the middle of the car 
The variations in readings for all possible combinations of 
car wheel placement and load arrangement differed by +/“0-°l 
mV from the calibration value.
The weighing arrangement was installed only at one station. 
Its location is shown in Fig. 4.7.
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500.5 0.065 499 0.28 2104
5.5 kg 500.5 0.071 546 0.287 2157
Empty Mine 
Car
500.5 0.155 1191 0.340 2563
Half-Loaded 
Mine Car
500.3 0.193 1483 0.373 2803
Fully-Loaded 
Mine Car
500.3 0.240 1836 0.392 2961
TABLE 4.2 Load Cells Manufacture Calibration











10000 386 1.01 379.5 1.01
10000 772 2.01 759.0 2.02
500 386 0.0505 379.5 0.0505
500 772 0.1005 759.0 0.101
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Chapter 5 Data Acquisition and System Control
A Hewlett-Packard 3497A Unit was used as a data 
acquisition/control system. It interfaced with an HP 85A 
Desktop Computer which acted as system controller. This 
system can perform four main functions: data acquisition, 
control, communication and data processinq.
For data acquisition, on command from the controller, 
the 3497A receives input signals from user system sensors, 
measures the input data and outputs the measurement over a 
communication interface to the controller (i.e. the HP 85A 
Desktop Computer). The controller then processes the data 
for display or storage.
Control functions for the 3497A are divided into three 
categories:
1. interrupt sources, for which the 3497A receives status 
inputs from user systems and outputs interrupt signals 
to the controller for action;
2. switching sources, when the 3497A controls actuator 
relays to sound alarms or switch voltages;
3. control sources, in which the 3497A provides 
programmable voltage and current sources for 
applications such as 4-20 mA loops.
In the communication mode the 3497A has the capability 
for direct connection or long distance communication over 
telephone lines. It is also compatible with an HP-IB 
interface bus and the controller.
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When an HP 85A controller is used with the 3497A, 
there are a variety of ways available to display the data. 
CRT display, data storage or plots, graphs, and strip charts 
of measured data can be provided as part of the data 
processing function<20>.
For the 3497A to communicate with the user system, 
plug-in assemblies need to be installed and configured.
These assemblies provide the hardware for the user sensors. 
Individual assemblies of the 3497A are required to monitor 
the proximity sensors, control the light switching system 
and collect data from weight measurements. A description is 
given below of the specific assemblies used and their 
functions in the mine locomotive system monitoring and 
control.
5.1 Status Monitoring of Proximity Sensors and Limit
Switches
The HP Model 44425A 16 Channel Digital 
Input/Interrupt assembly (option 050) has two functional 
modes: Digital Input Mode and Interrupt Mode. In digital 
input mode, up to 16 digital inputs (ON, OFF, OPEN, CLOSE, 
etc,) can be input to the assembly. In the interrupt mode, 
up to eight inputs (channels 0-7 in the assembly) can be 
monitored; and, when specified conditions occur, the 
assembly can send a signal via the 3497A Data 
Acquisition/Control Unit to the controller to "interrupt"
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its program and take pre-programmed action.
The interrupt mode can be used to react to the 
transient signal such as in a momentary switch closure. The 
minimum required pulse width of the input signal is 100 
microseconds^215. This feature of sensing transient signals 
by the assembly is utilized to sense the status of the 
magnetic reed switches (OPEN, CLOSE) and consequently the 
position of the locomotive. The assembly is also used in 
conjunction with the Actuator/Digital Output assembly 
(option 110) which controls the light signalling to form the 
digital input/output port.
To monitor 12 magnetic reed switches and limit switches 
in an interrupt mode, two assemblies were used with the 
3497A. The first assembly was inserted in slot no. 1 of the 
HP Data Acquisition Unit and eight magnetic proximity 
sensors (numbered 1 through 8 in Fig 4.7.) were connected to 
the first eight channels of the assembly, i.e. channels 0 
through 7. The second 44425A assembly was placed in slot 
no. 3 of the HP unit. Four magnetic reed switches (numbered 
9 through 12 in Fig. 4.7) as well as two limit switches were 
connected to the first six channels of the assembly, i.e. 
channels 0 through 5.
5.2 Control of Light Signalling System
The HP Model 44428A Actuator/Digital Output assembly 
(option 110) consists of 16 mercury-wetted form C (single­
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pole double throw) relays. The assembly has two functional 
modes: Actuator Mode and Digital Output Mode. In the 
digital output mode, each relay can be set to the Normal 
Open (NO) position (logical 1) or to the Normal Closed (NC) 
position (logical 0) to provide an 8-bit or 16-bit wide 
digital output. In the actuator mode, each channel relay 
can be closed to switch power to multiple external devices. 
Each relay can safely switch up to 1 amp at 100 volts 
(peak)(21). The assembly can be used in a relay actuated 
alarm circuit, voltage switching, and matrix switching.
The light signalling system required 5 Volt DC to be 
switched from one light to the other via transfer relays. 
This was accomplished in the simulation by using the 
Actuator/Digital Output assembly in its actuator mode. The 
input DC voltage had to be supplied by an external source, 
because the assembly does not have an internal voltage 
supply when configured in actuator mode. The 44428A 
assembly was inserted in slot no. 4 of the -HP- unit. Five 
channels, each with single-pole double-throw relays, were 
connected with the transfer relays and the external source 
of the input DC voltage.
5.3 Weight Measurement
An HP Model 44421A 20 Channel Relay Multiplexer 
Assembly (Option 010) is an analog signal multiplexer 
assembly which is used to switch (multiplex) signals from up
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to 20 channels to the 3497A Digital Voltmeter (DVM) or to 
other assemblies or instruments. Each of the 20 channels 
consists of three reed-actuated relays to switch the High, 
Low and Guard lines.
The channels are organized into two groups (decades) of 
10 channels — decade A and B. Two channels (one per decade) 
can be closed at a time either in a random order or 
incrementally between programmable limits. Because the 20 
Channel Relay Multiplexer has low thermal offset 
characteristics, this assembly is ideal for precise low- 
level measurements of transducers and temperature measuring 
devices(21). The 20 Channel Relay Multiplexer together with 
the 3497A DVM can be configured for DC voltage measurements 
from electromechanical transducers which produce positive 
millivolt level outputs. Hence, the DC voltage generated by 
the load cell transducers during mine car weight measurement 
can be recorded using the above configuration.
The 44421A assembly was placed in slot no. 2. The 
connections for the load cells output signals were made on 
channels 42 and 43. The supply voltage connection was made 
on channel 40 of the assembly. The weight measurement was
then concluded.
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Chapter 6 Computer Programming
The project's computer program was written in BASIC 
version 3.0 for use on a Hewlett-Packard 85A Desktop 
Computer. This program monitored the locomotive1s 
performance and controlled its movement according to the 
requirements specified by the operator.
The program was based on the following assumptions:
1. One train is in operation
2. Two loading stations are in operation: station 1 
and station 2
3. Mine car is weighed at station 1, only
4. Material loaded at both stations is either ore or 
waste
5. Two unloading stations are in operation, one for 
ore and one for waste material
6. Loading at station 1 has a priority over loading 
at station 2
7. Ore transport has a priority over waste transport 
The program required the following inputs:
1. Stations request for service
2. Type of material at designated stations
3. Train status, i.e. empty, full, with ore or waste
4. Manual override
5. Directions to loco operator 
The outputs included:
Status of haulage system, which consisted of:1.
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load, position, and movement of the locomotive, 
lights' status, and switch position 
2 . Requests for service
The schematic flow chart (Fig. 6.1) shows the major 
sections of the program. The complete listing can be found 
in Appendix D. The first section executed the , 
initialization of the devices present on the HP-IB bus.
Then the program scanned the system for valid digital inputs 
and dealt with the input parameters updating the screen in 
the process. The results were output signals directed to 
the operator, external devices, or computer screen. They 
included warnings, requests for operator response/action, 
digital output, and control signals. The program 
incorporated the custom written subprograms to control the 
system, such as "INIT" to initialize devices and "WARN" to
manage error messages.
Fiq. 6.1 Schematic Flow Chart Df The Program
Chapter 7 Discussion
The research done in a laboratory environment deals 
with the problems which are present under real mining 
conditions. However, the space and finances limited this 
laboratory investigation of such areas as equipment, extent 
and type of rail profile, and selection and installation of 
the monitoring instrumentation.
The first part of this discussion addresses the above 
limitations and relates them to the mining requirements.
The second part includes an analysis of the laboratory 
experiments with emphasis placed on computer-instrumentation 
interactions.
The equipment used during the experiment consisted of 
one locomotive and one mine car. In an underground mine, 
even if only one train is in operation, there is more than 
one mine car. The number of trains and cars depends on the 
extent of operation and production schedule. Distances 
travelled by train in a mine are much longer, 1 km (0.6 
mile) for instance, than 11 meters (36 feet) of straight 
rail track installed in a laboratory. If more than one 
train is in operation, then the installation of multiple 
switching mechanisms and crossing assemblies at various 
locations is often necessary. This laboratory project 
introduced only one split switch as a switching mechanism 
and eliminated any crossing assemblies. However, the
57
monitoring and control of the position of the multiple 
number of track switches would have resulted in processing 
more input data and issuing additional output control 
signals compared to a one track switch. There would have 
been no difference in the technique of processing the data 
and the method of control between the multiple and singular 
switching mechanisms.
The selection of the instrumentation for position 
monitoring of the mining locomotive was a result of an 
analysis of proximity sensors. Magnetic reed switches were 
used for train detection, but their size and method of 
installation in the laboratory environment could not be 
implemented in underground mines. First of all, the 
miniature reed switches and magnets required special 
installation arrangement to assure working conditions. In a 
mine, a more suitable location for the switches would be 
alongside the track instead of on top of the ties. This 
dictates a stronger magnet, i.e. larger in size, for the 
switches to work properly. Second, better location for the 
magnet would be underneath the locomotive not in the front 
end where the mine car might be attached if necessary.
Third, special protection boxes for the switches are needed 
because of the corrosive action of mine water, vibration, or 
temperature fluctuations which are either nonexisting or 
minimized in the laboratory.
To monitor the position of the track switch, limit 
switches were used. This choice of sensors was dictated by
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their availability, cost and suitability for laboratory 
sensing rather than their satisfying and accurate 
performance in a mine environment. Other sensors, such as 
suitable proximity sensors, would be more reliable in a mine 
to monitor the switch mechanism. If the limit switches were 
to be used, then special protection boxes would have to be 
installed to ensure their proper operation without the 
necessity of weekly or daily replacement.
The arrangement for weighing the mine car was designed 
to suit the purpose of this study. A typical industrial 
weighing system uses a platform resting on four load cells. 
The length of the platform is 2 to 3 times the length of the 
mine car depending on whether the measurements are 
stationary or in motion. Since the installation of a system 
is not usually restricted by a concrete floor, as is the 
case in the laboratory arrangement, part of the structure 
can be placed in the ground, eliminating vertical space 
limitations.
The light switching system included all the necessary 
components which a mine system uses. However, such a system 
in a mine would be required to pass mining safety 
requirements which enforce special electrical protection.
For instance, the electrical wires need to be run in 
conduits, and the lights and switches need to be placed in 
insulated closed boxes. Every connecting wire or cable, 
whether for light or sensor system, should be run in 
conduits either along the rail or overhead.
59
The laboratory experiments were aimed at determining 
whether the locomotive system constructed could be 
controlled by the computer with a human operator acting only 
during the specified emergency states. Because some of the 
mine system components, such as, ore and waste chutes, 
weighing stations, remote control of the locomotive and 
track switch were not assembled for this project, the 
experiments were limited to some extent.
The entire system was divided into six blocks which 
included two loading stations in separate blocks, two 
unloading stations and park station in one block, one switch 
control block, and two intermediate blocks for traffic 
control. Upon request the train was directed to loading and 
unloading stations depending on load conditions. If there 
was no request, neither from loading stations nor for 
maintenance, the train waited at the last stop position till 
the request was processed. This waiting position was 
assigned arbitrarily without further consideration for 
optimum train performance.
The computer program realized three main functions: 
data acquisition, monitoring and control, and interrupt 
response.
There were two sources of input data, an operator and 
instrumentation. The operator's inputs were necessary to 
substitute for the nonexisting mining components: station 
requests, train load, material type. The instrumentation 
inputs included data from the mine car weighing and, during
the initial scan of the system, the loco and track switch 
positions and lights status.
The weighing system was calibrated for empty, half 
loaded, and a fully-loaded mine car by assigning a single 
value for each state. However, variations in readings were 
concluded to occur due to differences in mine car wheels 
placement and car load arrangements. Therefore, the single 
number was replaced by a range of values for each train load 
condition. The margins were set at the calibration value 
+/- 0.010 mV. The weighing process was arranged as 
stationary for this study because of the short rail section 
available. During the first trial runs of the weighing 
system, it was observed that the computer was able to 
collect 1 to 3 readings while the locomotive was in motion. 
If the weighing section were extended 2 to 3 times its 
present size, then in-motion mine car weighing could be 
possible. The in-motion weighing arrangement would require 
4 load cells to provide sufficient data for proper 
evaluation. Such an extension for in-motion weighing would 
minimize the time spent at the weighing stations and thus 
optimize the system performance.
In the initial scan of the system the lights status and 
the track switch position were found using the digital read 
command. The same command provided data for the position of 
the locomotive; however, the loco location became a critical 
factor in the correct establishment of initial parameters. 
The magnetic proximity sensors, installed along the rail
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track, reacted to the presence of a magnet, placed at one 
end of the locomotive, only when the gap between them was no 
greater than 2.5 cm (1") . In order for the system to work 
properly, the magnet, and hence the locomotive, had to be 
placed within this required distance. Otherwise, the 
location of the train in the system could not be detected, 
thus, generating an error and providing false information 
for train movement. Such an error could be fatal even in 
the system with one train in operation.
The monitoring of the loco movement and the control of 
the lights was realized with the Digital Interrupt and the 
Actuator Output assemblies, respectively. A provision was 
made for manual override when the track conditions were not 
satisfied for safe train movement. For instance, switch in 
the incorrect position generated such a state. The critical 
distance of the magnet and reed switches during the initial 
system scan presented no problems for monitoring the loco's 
movement since the magnet, while in motion, passed over the 
sensor within the specified distance.
The two categories of interrupts included in the 
software were initiated by: 1 . an operator and 2 . 
instrumentation.
The operator interrupt was programmed as a keyboard 
interference having a priority over the instrumentation 
interrupts. It generated two types of action; the first 
halted the system performance for manual override, and the 
second changed the train destination. The operator manual
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override option involved emergency states not detected by 
the computer but requiring the presence of the operator on 
site, for instance, maintenance of the loco, rail track 
and/or instrumentation. The second type of operator 
interrupt was designed to accommodate station request for 
train service if the train was travelling half-loaded toward 
unloading stations. The interrupt caused the train to 
change its destination if the type of load at the requesting 
station corresponded with the train load. Otherwise, the 
train continued to move toward its original destination.
The instrumentation interrupt was caused by the 
locomotive movement, as the magnetic reed switches responded 
to the presence of a magnet, and by the change in the track 
switch position. These interrupts generated the screen 
update on loco and switch position, requested operator 
action if necessary, i.e. computer generated manual 
override, and sent signals controlling traffic lights.
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Conclusions
The computer control of the mine locomotive system 
relied on two components: instrumentation and computer 
program.
The monitoring and signalling instrumentation provided 
a basis for determining the status of the train in the 
system. The selected reed switches for location monitoring 
proved unsuitable for determining the initial locomotive 
position. The light signalling system was installed to 
provide information on road clearance for the locomotive 
operator. A modification of the locomotive controller for 
remote control would necessitate the installation of safety 
devices for breaking control while eliminating the light 
signals. The position sensing of the track switch was 
performed using mechanical devices; i.e. limit switches, 
which for real mining conditions might have to be 
substituted by more appropriate proximity sensors. The 
weighing arrangement was designed on the basis of industrial 
type weighing systems. However, the limited laboratory 
spacing forced the design to include only two load cells per 
arrangement instead of four which is typical for industrial 
usage. In addition to the existing instrumentation, the 
simulation system should include: ore/waste passes with 
status monitoring instrumentation, weighing arrangements at 
each loading and unloading station, state monitoring of 
discharge stations.
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The computer program developed obtained the information 
from two sources: 1 . keyboard operator and 2 . 
instrumentation. The keyboard inputs substituted for the 
nonexisting elements of the system necessary for the correct 
course of action. The instrumentation inputs were processed 
via the Data Acquisition/Control System. While the 
information acquired through the HP Data Acquisition System 
was processed within milliseconds, the keyboard inputs 
required a minimum of 3 seconds to be entered. Thus, in 
case of the keyboard interrupt for service request with the 
train in motion, the entire system was stopped for input 
data analysis before recommencing locomotive movement. With 
complete automation the time needed to process the 
information would be minimized allowing for continuous train 
movement.
The main value of this work is the establishment of the 
rail haulage system, the installation of the monitoring 
instrumentation, and the development of the computer 
program, which enabled monitoring and control of the train, 
via a Data Acquisition/ Control System. The computer 
program requires minimum changes with system expansion.
Any additional programming would include multiple t r a m  
monitoring and simultaneous command management.
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Recommendations for Further Work
The following recommendations resulted from this
simulation project:
1. Install an automatic system for remote change of the 
track switch position,
2. Modify the locomotive controller for remote control,
3. Install the weighing arrangement in at least two other 
locations (loading and unloading stations),
4. Run the connecting cables in the conduits either along 
the rail or overhead,
5. Reposition proximity sensors to the sidetrack location 
with additional protection and install more powerful 
magnets to insure the working distances,
6 . Install audible alarm signal to warn of impending 
locomotive movement in case there are people in the 
track vicinity,
7. Include multiple trains monitoring and control in the 
computer programming,
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Appendix A
Sample Strain and Stress Calculations
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Sample stress and strain calculations
The following calculations determine the maximum 
strains on the surface of the rail beam. The results were 
evaluated for using the strain gauges to measure the strains 
(see Chapter 4.3).
The beam dimensions are as follows (Fig.2.4): 
a = 1.27 cm (0.5 inches) 
b = 3.81 cm (1.5 inches) 
c = 0.635 cm (0.25 inches) 
d = 0.3175 cm (0.125 inches) 
e = 5.715 cm (2.25 inches) 
f = 0.4763 cm (0.1875 inches) 
q = 2.8575 cm (1.125 inches)
From Table A.l, the total area of the cross-section is
6 (A.l)
A = £  Aj = 9.23 cm2 (1.43 inch2)
i=1
and the sum of area and distance multiplication is
s = £  Ai * xi = 26 .15 cm3 (1.6 inch3) (A' 2)
i=1
where:
x. is the distance from the bottom of the beam to 
the centroid of the area A5.
Thus, the distance from the bottom of the beam to the 
neutral axis is (Fig. 2.4):
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(A.3)
According to the parallel axis theorem the second 
moment about the neutral axis can be found from the 
equation:
j  = t + a • /-2-lNA ± cq A  L
where:
INA is second moment about required neutral axis 
Icq is second moment about a parallel axis through 
the centroid of the figure 
A is the area of the figure
t is the distance between the axes Iu, and I (8)
From Table A.2 and Fig. 2.4, the total second moment 
about the neutral axis is:
= 24.3 + 2.2 + 30.7 - 2 *3.7 = 49.8 cm4 (1.2 inch*) (A * 5
For the simply supported beam with the concentrated 
load at mid-span (see Fig. 2.5) the maximum moment at load 
can be calculated as:
(A.6 )
where:
P is applied load 
L is length of the beam(7).
when x < L/2 then:
Assuming the following parameters for a possible 
situation, the bending stresses and strains can be 
calculated as follows. For beam length L = 20 cm and load 
W = 0.35 * 103 kg:
P = 0.35 * 103 * 9.81 m/s2 = 3.43 * 103 kN, the maximum 
moment is:
- P ' L _ 3.43 - 0.20 _ n 7,AT_^nax--- ----------------  = 0.1715 k m
The bending stress at top surface is:
° r
înax ' y  _ 0 .1715 • 0 ■ 032
lma 49.8* 10'8
11.02 • 1 0 3 kN/m2 compressive
(230.2 -103 lbs/ft2)
and the bending stress at bottom surface is:
=  ____— =  0 11715 ' 0,0283 =  9.64 • 103 kN/m2 tensile
INA 49.8 • 10'8
(201.3 • 1 0 3 lbs/ft2)
The maximum strain at top surface is:
e = = 11, 0 2 ' 1—  =52.5 micro-strain
E 210 • 106
and the maximum strain at bottom surface is:
= f!i? = 9.64 • 1 Of. = 45.9 micro-strain 
E 210 • 106
7 3






A, [cm2] Distance X, [cm]
Area x Distance 
Ai x Xi [cm3]
1 a« q 3.63 5.3975 19.593
2 b» f 1.815 2.86 5.1909
3 c« f 0.302 0.635 0.1918
4 d* f 1.815 0.159 0.289
5 12 •c • [ • / ] 0.832 0.529 0.44
6 12 ■c • [ • / ] 0.832 0.529 0.44
7 4













1 a» q 3.63 2.5635 0.488 24.336
2 b* f 1.815 0.0235 2.195 2.196
3 c» (d+c) 5.444 2.35775 0.412 30.672







One locomotive characteristic is its capability 
to overcome friction forces. Among various types of 
locomotive resistances, the possibility of measuring the 
level drawbar pull does exist in the limited space available 
in laboratory experiments. The drawbar pull tests were 
conducted for various rail conditions using a load cell- 
locomotive arrangement. The coefficient of adhesion 
calculated from experimental data is compared below with the 
theoretical values.
B.l. Locomotive Resistance
Train resistance may be considered as coming from 
six sources:
1 . resistance of trailing load (bearing and track)
2 . rolling resistance of locomotive
3. curve resistance
4. grade resistance
5. acceleration and retardation
6 . level drawbar pull.
Trailing Load
The resistance offered by the trailing load depends on 
the kind of bearing on the cars and the condition of the 
track. The resistance is often expressed in kilograms
(pounds) per ton of load hauled. For mine work it varies 
between 1 and 2 per cent of the gross load(9). Roller 
bearings are considered as having a resistance of 1 percent, 
i.e. 9 kg (20 lbs) per ton, and plain bearings 1.5 per cent, 
i.e. 13.6 kg (30 lbs) per tonc9).
Rolling Resistance
Rolling resistance results in part from friction 
between the wheel tread and the head of the rail. The 
flattening of the surfaces during contact also contributes 
to the resistance. Rolling resistance is a function of the 
coefficient of rolling friction between metals which 
decreases as the load is increased. The coefficient of 
rolling friction is affected by the types of metals in wheel 
and rail as well as by the condition of wheel and rail 
surfaces. According to Hay(10) rolling friction is subject 
to too many variables for a direct mathematical 
determination. It is usually taken as 1 % or 9 kg (20 lbs) 
per ton(9).
Curve Resistance
Curve resistance depends on a variety of factors, such 
as: track gage on the curve, radius of curve, wheel base, 
wheel diameter, speed, number of cars (load) on the curve. 
The approximate curve resistance given by Lewis<9) is 0.23 kg 
(1/2 lb) to 0.4 5 4 kg (1 lb) per ton per degree of curve.
The Westinghouse Company uses 0.36 kg (0.8 lb) per ton per
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degree035. If an ample radius for the curve is used, wheel 
base of the locomotive properly selected and the gauge 
increased on the curve then the curve resistance may be 
ignored<9).
Grade Resistance
The resistance to the progress of a train offered by a 
grade is caused by the action of gravity which tends to pull 
the train down hill(19). The grade resistance is equal to 
the weight multiplied by the sine of the grade angle. For 
grades under 1 0% the grade resistance can be assumed equal 
to the given grade times the weight015. Grade resistance 
must be considered for both trailing load and locomotive for 
various gradient conditions such as ideal gradient and 
optimum gradient. When the gradient is against the loaded 
cars an optimum gradient may be specified. The optimum 
gradient is defined as that gradient on which the same train 
may be started and safely stopped. The stopping distance 
then includes the driver's reaction time and any time lag in 
the brake mechanism. When the gradient is in favor of the 
loaded cars, an ideal gradient or gradient of equal traction 
can be considered. Gradient of equal traction is the grade 
at which the resistance of an ascending empty car is equal 
to that of a descending loaded car(11).
Acceleration and Retardation
jf steep grades are encountered and if the locomotive
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is required to start the train on such grades, then the 
force to accelerate the train needs to be investigated. The 
force can be found from
F a = m  • a (B.i)
where:
Fa is accelerating force, N 
W is mass, kg 
a is acceleration, m/s2
If acceleration or deceleration is considered, they 
must be applied to both the trailing load and the 




S is distance, m 
v is velocity, m/s 
a is deceleration, m/s2
Level Drawbar Pull
The force that a locomotive is capable of exerting to 
start a train depends on the composition of the wheel tread 
of the locomotive and the condition of the rail surface. 
This adhesive force i.e. the rated drawbar pull of a 
locomotive, can be calculated as follows:
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f a - A c  * 9 0 7  k g  • l l • 9.81 ifl/s2 (B.3)
where:
Fa is the adhesive force, N
Ac is coefficient of level track adhesion 
(a function of LJ , per cent of load
Ll is locomotive weight, tons.
If the locomotive weight Ll is expressed in short tons 
and the adhesive force FA in pound-force then the equation 
B.3 is modified as follows(9):
Fa = Ac • 2000 lb • Ll
If the grade rise is 0%, then the rated drawbar pull is 
equal to level drawbar pull. The percentage of adhesion for 
the steel wheels and the typical conditions of the rail's 
surface are shown in Table B.1.1. The adhesion between the 
wheel tread of the locomotive and the steel rails used to 
determined the drawbar pull is expressed in per cent of the 
listed weight of the locomotive. For example, for steel 
wheels and clean dry rails, Ac is 25 per cent of the 
locomotive weight. Thus, a 1.5 ton locomotive with steel 
treads would have a rated drawbar pull of
.25 - 9 07 *1.5 - 9.81 = 3337 N (750 lbf) (B.4)
If the grade rise in a level distance is 0%, then 
the grade resistance as well as acceleration and retardation 
(deceleration) resistances for the train can be neglected. 
According to Peele(9), if at least the minimum radius of
TABLE B .1.1. Per Cent of Adhesion Between Locomotive 
Wheels and Level Track (9)
CONDITIONS STEEL TIRES OR WHEELS
Dry rails, with sand 33
Dry rails, no sand 25
Wet rails 5-15
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curvature is used (Chapter 3), then the resistance due to 
curves is usually disregarded. The rated drawbar pull, 
however, can be measured on a level track in the laboratory.
B.2. Installation and Calibration of a Load Cell for 
the Drawbar Pull Test
A load cell is a transducer that converts a load acting 
on it into an analog electrical signal. This conversion is 
achieved by the physical deformation of strain gages which 
are bonded to the load cell beam and wired in a Wheatstone 
Bridge configuration (Fig. B.2.1). Weight applied to the 
load cell through tension produces a deflection of the beam 
which introduces strain to the gages. The strain produces 
an electrical resistance change proportional to the load.
To measure a level drawbar pull, the tensile load is 
applied to a horizontally installed SW-2K-T load cell 
manufactured by Transducer Techniques. The arrangement for 
the drawbar pull test has been made at the end of the 
straight portion of level track. One end of the load cell 
connection is fastened to the locomotive and the other end 
is attached to a permanent metal base. Figure B.2.2 a-e 
shows the load cell installation arrangement used. As the 
engine of the locomotive is turned on, a tensile load is 
applied to the load cell.
The load cell was calibrated by the manufacturer at 
10 V DC bridge excitation voltage (Fig. B. 2.3)(25). In order
Fig. B.2.1 WHEATSTONE BRIDGE CONFIGURATION 
f o u r  s t r a in  gages  in a b r idge
Fig. B.2.2a Draw-Bar Pull Locomotive Arrangement
S c a l e  1=8
Fig. B.P.Pb Draw-bar Pull Load Cell Insta lla tion  Base P la te
36
Sc a l e  1:2
F i g .  B . 2 . 2 d D R A W - B A R  P U L L  L O A D  
C o n n e c t i o n  B e t w e e n
C E L L  I N S T A L L A T I O N  
L o c o m o t i v e  A n d  B a s e  P l a t e
88
to use the manufacturer's calibration data, a series of 
voltage measurements was performed. The DC voltage was 
applied to the load cell using a Hewlett-Packard 6227B Dual 
DC Power Supply. The output voltage was measured using the 
HP Data Acquisition unit and Digital Voltmeter. Both the 
power supply and the HP unit were at the computer site while 
the Digital Voltmeter was placed in the vicinity of the load 
cell. The results of these measurements are presented in 
Table B.2.1.
The maximum difference between voltage readings from 
the -hp- unit and the Digital Voltmeter was 2 microvolts.
The voltage difference read by the computer and voltmeter 
and measured at the computer site was 2 microvolts. Thus, 
the maximum error for the voltage reading performed by the 
computer can be 4 microvolts. For 10 V DC input voltage the 
error is then 0.004 % and for the output voltage between 1.5 
mV and 30 mV the error varies from 0.27 % to 0.01 %. Thus, 
the voltage drop along the wire connecting the load cell 
with the computer was very small and disregarded in further 
calculations.
B.3. Data Acquisition
An assembly of a Hewlett-Packard 3497A Unit, an 85A 
Desktop Computer and an HP Model 44421A 20 Channel Relay 
Multiplexer Assembly (Option 010) collected the data during 
the tests. The 20 Channel Relay Multiplexer together with
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Fig. B.2.3 Load Cell Manufacture 
Calibration Curve
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10.3336 0.035 0.035 0 . 0 0 1
10.3336 0.036 0.034 0.002
10.3336 0.035 0.034 0 . 0 0 1
10.3335 0.035 0.034 0 . 0 0 1
10.3336 0.035 0.034 0 . 0 0 1
10.3335 0.035 0.034 0 . 0 0 1
10.3335 0.036 0.034 0.0 0 2
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the 3497A Digital Voltmeter was configured for DC voltage 
measurement121 >. The 44421A assembly was placed in slot no.
2 of the —hp—3497A unit. The load cell produced positive 
millivolt level output during the drawbar pull test. The DC 
voltage supply to the load cell was connected to channel 40 
of the assembly and the output signal from the load cell was 
sent to channel 41 of the assembly.
B.4. Computer Programming
The computer program was written in Basic version 
3.0(20). The first version of the program displayed the 
results on the computer screen while the second used the 
printer as an output device. The readings were also 
displayed on the front panel of the Digital Voltmeter (DVM) 
during the test. The user inputed the type of test to be 
performed which depended on the rail conditions, date and 
time of the test, time interval required between readings, 
and the number of readings to be taken during the test. 
Using the analog read command, the computer addressed the 
assembly and the DVM to obtain the data. The information 
from the test was used to calculate the force according to 
the following equation:
_ 3747 • A (2) • 1000 • (B.5)
1.01 • A(l)
where:
A (1) is supply voltage, V
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A (2) is output voltage, mV
3747 is the force applied in Newtons which produces 
1 . 0 1 millivolt output per volt input from the load 
cell, according to the manufacture calibrationc25). 
The coefficient of adhesion was then calculated as:
Ac _______F______907 *9.81 • 1.5 • 100 % (B. 7)
This computer program (see B.7.) is independent of the 
main program but can be changed into one of the subprograms 
and called upon at any time.
B.5. Discussion
The following discussion addresses the experimental 
data and compares it with the theoretical values for the 
coefficient of adhesion.
The experiments were performed under three different 
rail conditions: dry rails without sand, wet rails without 
sand, and dry rails with sand. For dry rails without sand 
the values of the coefficient of adhesion were obtained from 
four separate tests and the experimental mean value of the 
coefficient of adhesion (Table B.5.10) compared well to the 
theoretical value obtained from Table B.1.1. The 
experimental data collected during the tests on wet rails 
without sand gave a mean value of the coefficient of 
adhesion approximately two and a half times as high as the 
theoretical value. Similarly, for dry rails with sand the
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experimental mean value of the coefficient was twice the 
theoretical value (Table B.5.1).
There were four main reasons for the discrepancies 
which existed between the experimental and theoretical 
values of the coefficient of adhesion and the data 
variations within the experimental data obtained (Tables 
B.5.2 through B.5.10): slippage, vibration, side load, and 
type of surface in contact.
The drawbar pull test performed was based on an 
assumption that the friction force between the wheels and 
the rails was present as the locomotive pulled on the 
installed measuring instrumentation. As slippage occurred, 
the coefficient of static friction lost its meaning for 
there was no force which opposed the locomotive motion. The 
loss of friction observed during the tests did not occur, 
however, between all four wheels and the rails at the same 
time. Primarily, the front end wheels would slip while the 
back end wheels continued to be in contact with the rails. 
Therefore, the friction force was still present during this 
partial slippage contributing to the variation in the output 
signal from the load cell.
The instrumentation for the drawbar pull tests was 
installed at the end of the straight segment of the track. 
It was observed that the load cell, the.locomotive, and the 
entire test arrangement as well as the floor of the 
laboratory vibrated during the experiments. During the 










Per Cent of Adhesion Between Locomotive Steel 
Wheels and Level Track
Theoretical Experimental Value Experimental 
Value for Tests Mean Value
1 2 3 4
25 26.6 27.9 26.2 27.9 27.2
33 61.5 76.3 68.9
5-15 37.9 40.3 40.9 39.7
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the vibrations became severe enough to loosen the bolts of 
the metal base.
The load cell used during the experiment was calibrated 
to measure the tensile load applied to it. Even though the 
construction of the load cell allowed for certain side loads 
to be exerted without damaging the load cell, any 
occurrence of side loads introduced a performance error. 
Consequently, the output readout from the instrument was 
subject to limited accuracy unless such an error was 
measured or determined mathematically.
The first experiments to be performed were those for 
dry rails without sand. The rails at that point were smooth 
and coated with paint. As the tests continued, the coating 
began to wear off. When the tests for dry rails with sand 
were conducted, the condition of the rail surface began to 
deteriorate. This deterioration included flattening and 
indentation of the rail. Thus, the initial conditions for 
the experiments changed contributing to the differences in 
data readings.
B .6 Conclusion and Recommendation
The draw-bar pull test was performed for three 
different rail conditions. For the first experiments, with 
dry rails without sand, the experimental values of the 
coefficient of adhesion compared well with the theoretical 
values. As the tests progressed, the worsening rail
conditions as well as excessive vibration contributed to the 
data variation. The vibration of the equipment could be 
decreased by installing the draw-bar pull test arrangement 
in the laboratory with reinforced concrete floor. It is 
felt that these improved conditions will result in reducing 
the difference between the experimental and theoretical data 
for the experiments conducted for dry rails with sand and 
wet rails.
TABLE B.5.2. Drawbar Pull Test No. 1












10.0293 13.349 4940 37.0
10.0293 10.862 4020 30.1
10.0293 8.566 3170 23.8
10.0293 10.164 3760 28.2
10.0293 10.832 4008 30.0
10.0293 10.987 4066 30.5
10.0293 6.808 2520 18.9
10.0293 7.341 2717 20.4
10.0293 8.223 3043 22.8
10.0293 11.605 4295 32.2
10.0293 7.746 2866 21.5
10.0293 8.409 3111 23.3
10.0293 10.338 3826 28.7
10.0293 9.055 3351 25.1
10.0293 7.546 2793 20.9
10.0293 7.43 2750 20.6
10.0293 11.917 4410 33.0
10.0293 8.878 3285 24.6
10.0293 10.409 3852 28.9
10.0293 11.629 4304 32.2
Mean Value Ac 26.6%
Standard Deviation 5.26%
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TABLE B.5.3. Drawbar Pull 












10.0295 7.306 2701 20.3
10.0295 13.736 5082 38.1
10.0295 9.113 3370 25.3
10.0295 6.651 2461 18.5
10.0295 11 . 2 1 2 4147 31.1
10.0295 10.713 3960 29.7
10.0295 8.256 3053 22.9
10.0295 11.881 4400 32.9
10.0295 7.86 2905 21.8
10.0295 11.754 4348 32.6
10.0295 7.612 2817 2 1 . 1
10.0295 11.745 4343 32.6
10.0295 6.905 2554 19.1
10.0295 8.027 2968 22.3
10.0295 11.759 4437 32.6
10.0295 10.634 3934 29.5
10.0295 9.859 3645 27.3
10.0295 13.356 4940 37.0
10.0295 12.937 4784 35.9
10.0295 10.312 3814 28.6





TABLE B .5 .4. Drawbar Pull 












10.0295 8.948 3310 24.8
10.0295 10.301 3809 28.6
10.0295 7.665 2835 21.3
10.0295 10.199 3774 28.3
10.0295 7.291 2697 20.2
10.0295 8.703 3217 24.1
10.0295 11.715 4334 32.5
10.0295 10. 8 6 6 4018 30.1
10.0295 13.077 4837 36.3
10.0295 10.206 3774 28.3
10.0295 5.843 2158 16.2
10.0295 12.799 4735 35.5
10.0295 13.079 4837 36.3
10.0295 10.874 4023 30.1
10.0295 12.992 4806 36.0
10.0295 10.224 3783 28.3
10.0295 11.344 4196 31.5
10.0295 8.199 2750 22.7
10.0295 8.108 3000 27.5
Mean Value Ac 27.94%
Standard Deviation 4.64
1 0 1
TABLE B .5 .5. Drawbar Pull 
Dry Rails, No
Test No. 4












10.0295 1.379 507 3.8
10.0295 12.192 4508 33.8
10.0295 13.136 4860 36.4
10.0295 5.77 2132 16.0
10.0295 7.988 2955 2 2 . 1
10.0295 12.206 4517 33.8
10.0295 6.445 2380 17.9
10.0295 7.436 2750 2 0 . 6
10.0295 12.196 4512 33.8
10.0295 10.613 3925 29.4
10.0295 9.88 3653 27.4
10.0295 8.356 3088 23.2
10.0295 10.384 3840 28.8
10.0295 9.446 3502 26.2
10.0295 9.516 3520 26.4
10.0295 5.575 2060 15.5
10.0295 14.328 5300 39.7
10.0295 14.171 5242 39.3
10.0295 9.419 3484 26.1
10.0295 8.218 3040 2 2 . 8
Mean Value Ac 26.15%
Standard Deviation 8.91%
1 0 Z
TABLE B.5 .6 . Drawbar Pull Test No. 5Wet Rails, No Sand, Time Interval 0.05s
Supply Output Load CoefficientVoltage Voltage Adhesion[V] [mV] [N] [% of load]
10.0298 11.133 4116 30.9
10.0298 13.875 5130 38.5
10.0298 15.938 5900 44.2
10.0298 13.841 5118 38.4
10.0298 13.456 4975 37.3
10.0298 10.133 3747 28.1
10.0298 12.296 4548 34.1
10.0298 12.405 4588 34.4
10.0298 11.23 4152 31.1
10.0298 14.869 5500 41.2
10.0298 17.662 6533 48.96
10.0298 15.215 5630 43.2
10.0298 11.103 4107 30.8
10.0298 15.198 5620 42.1
10.0298 16.652 6160 46.2
10.0298 15.032 5563 41.7
10.0298 16.42 6074 45.5
10.0298 11.048 4085 30.6
10.0298 14.266 5278 39.5
10.0298 11.286 4174 31.3
Mean Valve Ac 37.858%
Standard Deviation 6.12%
1 0 3
TABLE B.5.7. Drawbar Pull Test No. 6












10.0299 16.913 6257 46.9
10.0299 18.271 6760
10.0299 17.861 6608 49.5
10.0299 13.504 4993 37.4
10.0299 13.131 4855 36.4
10.0299 17.649 6528 48.9
10.0299 18.475 6835 51.2
10.0299 13.172 4873 36.5
10.0299 18.127 6706 50.3
10.0299 11.833 4380 32.8
10.0299 11.481 4245 31.8
10.0299 11.6 4290 32.2
10.0299 16.23 6003 45.0
10.0299 9.885 3658 27.4
10.0299 11.083 4100 30.7
10.0299 10.488 3880 29.1
10.0299 14.902 5514 41.3
10.0299 15.27 5647 42.3
10.0299 15.261 5647 42.3
10.299 15.281 5650 42.4





























.8 . Drawbar Pull Test No. 7






















































TABLE B.5.9. Drawbar Pull Test No. 8Dry Rails, With Sand, Time Interval 0.5s
Supply Output Load CoefficientVoltage Voltage Adhesion[V] [mV] [N] [% of load]
10.0301 10.08 3730 27.9
10.0301 14.99 5547 41.6
10.0301 27.213 10070 75.4
10.0301 27.059 10013 75.0
10.0301 26.984 9981 74.8
10.0301 26.882 9946 74.5
Mean Value Ac 61.53%
Standard Deviation 2 1 .2 1 %
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5 8 0  P R I N T  " S U P P L Y "  ;T A B ( 1 5 ) ; " O U T P U T " ; T A B ( 2 9 ) ; " L O A D " :
T A B ( 4 4 )  ; " C 0. O F  A D H . "
5 9 0  P R I N T  " [ V o l t s ] "  ; T A B ( 1 1 ) [ M i l l i v o l t s ] " ; T A B (  2 9 ) ; " [ N ] " :  
T A B ( 4 5 ) ; " [ %  l o a d ] "
6 0 0  D I M  A (2)
6 1 0  C L E A R  7 0 9  
6 2 0  F O R  J = 1  T O  N 
6 3 0  F O R  1 = 4 0  T O  41 
6 4 0  O U T P U T  7 0 9  ; " A I " ; I 
6 5 0  E N T E R  7 0 9 ; A ( I - 3 9 )
6 6 0  N E X T  I
6 7 0  F = ( 3 7 4 7 * ( A ( 2 ) ) * 1 0 0 0 ) / ( 1 . 0 1 * A ( 1 ) )
6 8 0  A c = ( F / ( 9 0 7 * 9 . 8 1 * 1 . 5 ) ) * 1 0 0
6 9 0  P R I N T  A ( 1 ) ; "  " ; A ( 2 ) *  1 0 0 0  ;" " ; F ; " " ; A c
7 0 0  P R I N T
7 1 0  W A I T  T
7 2 0  N E X T  J
7 3 0  P R I N T
7 4 0  P R I N T E R  IS C R T
7 5 0  P R I N T  " D O  Y O U  W A N T  A N O T H E R  T E S T :  Y E S = 1 ,  N 0 = 2 "
7 6 0  I N P U T  " A N O T H E R  T E  S T " , L
7 7 0  IF L = 1  T H E N
7 8 0  G O T O  1
7 9 0  E N D  IF
8 0 0  IF L = 2 T H E N
8 1 0  G O T O  2 3 2 0
8 2 0  E N D  IF
8 3 0  P R I N T
8 4 0  P R I N T  " E N T E R  T H E  D A T E "
8 5 0  I N P U T  " D D  M M M  Y Y Y Y " , D $
8 6 0  S E T  T I M E D A T E  D A T E ( D $)
8 7 0  P R I N T  " E N T E R  T H E  T I M E "
8 8 0  I N P U T  " H H :M M : S S " , T $
8 9 0  S E T  T I M E  T I M E ( T $ )
9 0 0  I N P U T  " E N T E R  T H E  T I M E  I N T E R V A L  B E T W E E N  R E A D I N G S  IN 
S E C O N D S "  ,T
9 1 0  I N P U T  " E N T E R  T H E  N U M B E R  O F  R E A D I N G S . T O  B E  T A K E N " , N
9 2 0  P R I N T  "_________________ __________________________________________
9 3 0  P R I N T E R  IS 7 0 1
9 4 0  P R I N T  " T H E  D A T E  I S : " ; D A T E  $ ( TI M E  D A T E )
9 5 0  P R I N T  " T H E  T I M E  I S : " : TI M E  $ ( TI M E  D A T E )
9 6 0  P R I N T  " R E A D I N G S  A R E  T A K E N  E V E R Y  " ; T ; " s e c o n d s "
1 1 4
? o ?.i P m I N T  " t h e  n u m b e r  o f  r e a d i n g s  T a k e n  d u r i n g  t h e  t e s t  n o .2
9 8 0  P R I N T
9 9 0  P R I N T E R  IS C R T
1 0 0 0  P R I N T  " H I T  C O N T I N U E  K E Y  W H E N  R E A D Y "
1 0 1 0  P R I N T  "
1 0 2 0  P A U S E  
1 0 3 0  P R I N T  
1 0 4 0  P R I N T E R  IS 7 0 1
1 0 5 0  P R I N T  " T E S T  N O . 2 - D R Y  R A I L S ,  W I T H  S A N D "
1 0 6 0  P R I N T  « * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * „
1 0 7 0  P R I N T
1 0 8 0  P R I N T  " S U P P L Y "  ; T A B ( 1 5 ) ; " O U T P U T " ; T A B ( 2 9 ) ; " L O A D " ;
T A B ( 4 4 )  ; " C 0 .  O F  A D H . "
1 0 9 0  P R I N T  " [ V o l t s ] "  ; T A B ( 1 1 ) ; " M i l l i v o l t s " ; T A B ( 2 9 ) ; " [ N ] :
T A B ( 4 5 ) ; [ %  l o a d ] "
1 1 0 0  D I M  B (2 )
1 1 1 0  C L E A R  7 0 9  
1 1 2 0  F O R  J = 1  T O  N 
1 1 3 0  F O R  1 = 4 0  T O  41 
1 1 4 0  O U T P U T  7 0 9  ; " A I " ; I 
1 1 5 0  E N T E R  7 0 9 ; B ( 1 - 3 9 )
1 1 6 0  N E X T  I
1 1 7 0  F = ( 3 7 4 7 * ( B ( 2 ) )* 1 0 0 0  )/ ( 1 . 0 1  * B  ( 1 )  )
1 1 8 0  A c  = ( F / ( 9 0 7 * 9 . 8 1 * 1 . 5 ) )* 1 0 0
1 1 9 0  P R I N T  B (1 ) ; " "; 3( 2 )* 1 0 0 0  ;" " ; F ; "  " ; A c
1 2 0 0  P R I N T
1 2 1 0  W A I T  T
1 2 2 0  N E X T  J
1 2 3 0  P R I N T
1 2 4 0  P R I N T E R  IS C R T
1 2 5 0  P R I N T  " D O  Y O U  W A N T  A N O T H E R  T E S T :  Y E S = 1 ,  N 0 = 2 "
1 2 6 0  I N P U T  " A N O T H E R  T E S T " , L
1 2 7 0  IF L = 0 T H E N
1 2 8 0  G O T O  1
1 2 9 0  E N D  IF
1 3 0 0  IF L = 2  T H E N
1 3 1 0  G O T O  2 3 2 0
1 3 2 0  E N D  IF
1 3 3 0  P R I N T
1 3 4 0  P R I N T  " E N T E R  T H E  D A T E "
1 3 5 0  I N P U T  " D D  M M M  Y Y Y Y " , D $
1 3 6 0  S E T  T I M E D A T E  D A T E ( D $)
1 3 7 0  P R I N T  " E N T E R  T H E  T I M E "
1 3 8 0  I N P U T  " H H :M M : S S " ,T$
1 3 9 0  S E T  T I M E  T I M E ( T $ )
1 4 0 0  I N P U T  " E N T E R  T H E  T I M E  I N T R V A L  B E T W E E N  R E A D I N G S  IN 
S E C O N D S "  ,T
1 4 1 0  I N P U T  " E N T E R  T H E  N U M B E R  O F  R E A D I N G S  T O  BE T A K E N " , N
1 4 2 0  P R I N T  " _ _______ _________________________________________________ "
1 4 3 0  P R I N T E R  IS 7 0 1
1 4 4 0  P R I N T  " T H E  D A T E  IS : " ; D A T E  $ ( TI M E  D A T E )
1 4 5 0  P R I N T  " T H E  T I M E  IS :" ; TI M E  $ ( TI M E  D A T E )
1 1 5
L A D I N G S  A R E  T A K E N  E V E R Y "  ;T; " s e c o n d s  "
T H E  N U M B E R  O F  R E A D I N G S  T A K E N  D U R I N G  T H E  T E S T
H I T  C O N T I N U E  K E Y  W H E N  R E A D Y "
1 S U P P L Y " ; T A B ( 1 5 ) ; " O U T P U T " ; T A B ( 2 9 ) ; " L O A D " ;  
O F  A D H . "
" ; F ;" " ; A c
1 4 6 0  P R I N T  1 
1 4 7 0  P R I N T  1 
N O . 3 IS : " ; N 
1 4 8 0  P R I N T  
1 4 9 0  P R I N T  1 
1 5 0 0  P R I N T  1 
1 5 1 0  P A U S E  
1 5 2 0  P R I N T  
1 5 3 0  P R I N T E R  IS 7 0 1
1 5 4 0  P R I N T  " T E S T  N O . 3 - W E T  R A I L S ,  W I T H  S A N D "
1 5 5 0  P R I N T  ..........
1 5 6 0  P R I N T  
1 5 7 0  P R I N T  '
T A B (4 5 ) ; " C O
1 5 8 0  P R I N T  " [ V o l t s ] " ; T A B ( 1 1 ) ; " [ M i l l i v o l t s ] " ; T A B ( 2 9 )  ; " [ N ] "  : 
T A B ( 4 5 ) ; [ %  l o a d ] "  ’
1 5 9 0  D I M  C (2 )
1 6 0 0  C L E A R  7 0 9  
1 6 1 0  F O R  J = 1 T O  N 
1 6 2 0  F O R  1 = 4 0  T O  41 
1 6 3 0  O U T P U T  7 0 9  ; " A I " ; I 
1 6 4 0  E N T E R  7 0 9 ; C ( I - 3 9 )
1 6 5 0  N E X T  I
1 6  6 0  F = ( 3 7 4 7 * ( C ( 2  ) ) * 1 0 0 0 ) / (  1 . 0 1 * C  (1)
1 6 7 0  A c = ( F / ( 9 0 7 * 9 . 8 1 * 1 . 5 ) )  * 1 0 0  
1 6 8 0  P R I N T  C ( 1 ) ; "  " ; C ( 2 ) * i 0 0 0  ;"
1 6 9 0  P R I N T  
1 7 0 0  W A I T  T 
1 7 1 0  N E X T  J 
1 7 2 0  P R I N T  
1 7 3 0  P R I N T E R  IS C R T  
1 7 4 0  P R I N T  
1 7 5 0  I N P U T  
1 7 6 0  IF L = 1  T H E N  
1 7 7 0  G O T O  1 
1 7 8 0  E N D  IF 
1 7 9 0  IF L = 2  T H E N  
1 8 0 0  G O T O  2 3 2 0  
1 8 1 0  E N D  IF 
1 8 2 0  P R I N T
1 8 3 0  P R I N T  " E N T E R  T H E  D A T E "
1 8 4 0  I N P U T  " D D  M M M  Y Y Y Y " , D $
1 8 5 0  S E T  T I M E D A T E  D A T E ( D $ )
1 8 6 0  P R I N T  " E N T E R  T H E  T I M E "
1 8 7 0  I N P U T  " H H :M M : S S " , T $
1 8 8 0  S E T  T I M E  T I M E ( T $ )
1 8 9 0  I N P U T  " E N T E R  T H E  T I M E  I N T E R V A L  B E T W E E N  R E A D I N G S  IN 
S E C O N D S "  , T
1 9 0 0  I N P U T  " E N T E R  T H E  N U M B E R  O F  R E A D I N G S  T O  B E  T A K E N " , N
1 9 1 0  P R I N T  " _______________________________________________
1 9 2 0  P R I N T  
1 9 3 0  P R I N T E R  IS 7 0 1
1 9 4 0  P R I N T  " T H E  D A T E  I S : " ; D A T E  $ ( TI M E  D A T E )
'DO Y O U  W A N T  A N O T H E R  T E S T :  Y E S = 1 , N 0 = 2 "  
' A N O T H E R  T E  S T ", L
1 9 5 0  P R I N T  " T H E  T I M E  IS : " ; T I M E  $ ( TI M E  D A T E )
1 9 6 0  P R I N T  " R E A D I N G S  A R E  T A K E N  E V E R Y " ; T ; " s e c o n d s  "
1 9 7 0  P R I N T  " T H E  N U M B E R  O F  R E A D I N G S  T A K E N  D U R I N G  T H E  T E S T
N 0 . 4  I S : " ; N
1 9 8 0  P R I N T
1 9 9 0  P R I N T E R  IS C R T
2 0 0 0  P R I N T  " H I T  C O N T I N U E  K E Y  W H E N  R E A D Y "
2 0 1 0  P R I N T  " ---------------------------------- -
2 0 2 0  P A U S E  
2 0 3 0  P R I N T  
2 0 4 0  P R I N T E R  IS 7 0 1
2 0 5 0  P R I N T  " T E S T  N O . 4 - W E T  R A I L S ,  N O  S A N D "
2 0 7 0  P R I N T
2 0 8 0  P R I N T  " S U P P L Y "  ; T A B ( 1 5 ) ; " O U T P U T " ; T A B ( 2 9 ) ; " L O A D " :  
T A B ( 4 4 ) ; " C 0 .  O F  A D H . "
2 0 9 0  P R I N T  " [ V o l t s ] " ; T A B ( 1 1 ) ; " [ M i l l i v o l t s ] " ; T A B ( 2 9 ) ; " [ N ] "  
T A B ( 4 5 ) ; " [ %  l o a d ] "
2 1 0 0  D I M  M ( 2 )
2 1 1 0  C L E A R  7 0 9  
2 1 2 0  F O R  J = 1  T O  N 
2 1 3 0  F O R  1 = 4 0  T O  41 
2 1 4 0  O U T P U T  7 0 9 ; " A I " ; I 
2 1 5 0  E N T E R  7 0 9 ; M ( 1 - 3 9 )
2 1 6 0  N E X T  I
2 1 7 0  F = ( 3 7 4 7 * ( M ( 2 ) ) * 1 0 0 0 ) / ( l . 0 1 x M ( l ) )
2 1 8 0  A c = ( F / ( 9 0 7 * 9 . 8 1 * 1 . 5 ) ) * 1 0 0
2 1 9 0  P R I N T  M ( 1 ) ; "  " ; M ( 2 )* 1 0 0 0  ; " " ; F ; "  " ; A c
2 2 0 0  P R I N T
2 2 1 0  W A I T  T
2 2 2 0  N E X T  J
2 2 3 0  P R I N T E R  IS C R T
2 2 4 0  P R I N T  " D O  Y O U  W A N T  A N O T H E R  T E S T :  Y E S = 1 ,  N 0 = 2 "
2 2 5 0  I N P U T  " A N O T H E R  T E S T " , L
2 2 6 0  IF L = 1  T H E N
2 2 7 0  G O T O  1
2 2 8 0  E N D  IF
2 2 9 0  IF L = 2  T H E N
2 3 0 0  G O T O  2 3 2 0
2 3 1 0  E N D  IF
2 3 2 0  P R I N T E R  IS 7 0 1
2 3 3 0  P R I N T  " E N D  O F  T E S T "
2 3 4 0  P R I N T E R  IS C R T  
2 3 5 0  P R I N T  " E N D  O F  T E S T "
2 3 6 0  E N D
1 1 7
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TABLE C .1 cont. Load Cell 1 Calibration





























TABLE C.2 Load Cell 2 Calibration
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TABLE C.2 cont. Load Cell 2 Calibration





































Computer Program for Monitoring Locomotive System
Computer Program for Monitoring Locomotive System
The following computer program for monitoring 
locomotive system was written in Basic version 3.0 on 
November 14, 1991 by Eleonora Widzyk. It consists of 
Hewlett-Packard custom written subprograms, such as "INIT" 
and "WARN", as well as the subprograms written by the author 
to monitor input and output variables(20). The following 
list includes a brief explanation of the author's 
subprograms and their functions:
Subprogram Variable Input/Output Function
STAT N5 Type of material to be loaded
TRAIN N4 Train load
MOVE A,B,L,K Monitoring locomotive movement
WEIGHT I Mine car load
GRAPH None Screen system display
STOP None Stops the system
CLEAN None Warns of improper input
The program was tested during simulation exercise to 
assure its applicability for monitoring locomotive system.
1 2 4
P R O G R A M  T O  C O N T R O L  L O C O M O T I V E  M O V E M E N T1 0  
15 




4 0  
45 
5 0  
55
m o n i t o r i n g  
6 0  
65
P R I N T  T A B X Y ( 1 0 , 6 ) ;  
P R I N T  T A B X Y ( 1 0 , 7 ) ; 
P R I N T  T A B X Y ( 1 0 , 8 ) ;  
W A I T  5
D E F I N E  C L E A R  S C R E E NC r t c l r $ = C H R $ ( 2 5 5 ) & C H R $ ( 7 5 )
O U T P U T  K B D ; C r t c l r $ ;
! I N I T I A L I Z E  3 4 9 7  
C A L L  I n i t ( 3 4 9 7  )
W A I T  3 
C L E A R  7 0 9
O U T P U T  K B D ; C r t c l r $ ;
P R I N T  T A B X Y ( 1 0 , 2 ) ; " T h e  f o l l o w i n g  p r o g r a m  e n a b l e s
P R I N T  TABXY( 1 0 , 3 )  ;" o f  t h e  l o c o m o t i v e  m o v e m e n t .
P R I N T  ° P e r a t o r  i n p u t s  t h e  f o l l o w i n g :
1. S t a t i  o n  r e q u e s t
2. M a t e r i a l  t y p e
3. T r a i n  s t a t u s
7 0  
75 
8 0  
85 
9 0  
95
f o l l o w s
1 0 0  P R I N T  T A B X Y ( 1 0 , 4 3 )
1 0 5  P R I N T  T A B X Y ( 1 0 , 6 ) ;  
h a l f  l o a d "
1 1 0  P R I N T  T A B X Y ( 1 0 , 7 ) ; " K 2  - S t a t i o n  1 r e q u e s t  f o r  o r e  -
O U T P U T  K B D  ; C r t c l r $ ;
P R I N T  T A B X Y ( l O , 2 ) ; " T h e  i n t e r r u p t  k e y s  a r e  d e f i n e d  as
" K O  - S t o p  t h e  s y s t e m  
K1 - S t a t i o n  1 r e q u e s t  f o r  o r e  -
S t a t i o n  1 r e q u e s t  f o r  
K 4  - S t a t i o n  1 r e q u e s t  f o r
1K 5 - 
1K6 -  
1K 7  - 
'K8 -
f u l l  l o a d "
1 1 5  P R I N T  T A B X Y ( 1 0 , 9 ) ; " K 3  
w a s t e - h a l f  l o a d "
1 2 0  P R I N T  T A B X Y ( 1 0 , 1 0 ) ;  
w a s t e - f u l l  l o a d "
1 2 5  P R I N T  T A  B X Y ( 1 0 , 1 2 ) ;  
half load"
1 3 0  P R I N T  T A B X  Y ( 1 0 , 1 3 ) ;  
full load"
1 3 5  P R I N T  T A B X Y ( 1 0 , 1 5 ) ;  
w a s t e - h a l f  l o a d "
1 4 0  P R I N T  T A B X Y ( 1 0 , 1 6 ) ;  
w a s t e - f u l l  l o a d "
1 4 5  W A I T  10 
1 5 0  E N A B L E
1 5 5  O U T P U T  K B D  ; C r t c l r $ ;
1 6 0  C A L L  G r a p h
1 6 5  O N  K E Y  0 , 1  C A L L  S t o p l
1 7 0  O U T P U T  7 0 9  ; " D 0 4 , 1  , 2 , 3 , 4 "  !A11 l i g h t s  t o  r e d
1 7 5  ! D R  = D I G I T A L  R E A D ,  D 0 = D I G I T A L  O P E N ,  D C  = D I G I T A L  C L O S E D
1 8 0  ! A a  t h r o u g h  A e - O C T A L  N U M B E R  R E P R E S E N T I N G  C H A N N E L
1 8 5  ! S T A T U S ,  H E R E  C H A N N E L S  0 - 4  A R E  1 , 2 , 4 , 1 0 , 2 0
1 9 0  ! 4 = S L 0 T , 0 = C H A N N E L
1 9 5  O U T P U T  7 0 9 ; " D R 4 , 0 "
2 0 0  E N T E R  7 0 9 ; A a
2 0 5  IF A a O l  T H E N
2 1 0  P R I N T  T A B X Y ( 8 , 7 ) ; " R e d  "
2 1 5  E L S E
2 2 0  P R I N T  T A  B X Y ( 8 , 7 ) ; " G r e e n "
S t a t i o n  2 r e q u e s t  f o r  o r e  -
S t a t i o n  2 r e q u e s t  f o r  o r e  -
S t a t i o n  2 r e q u e s t  f o r
S t a t i o n  2 r e q u e s t  f o r























































P R I N T  T A B  X Y (3 8 , 2 ) ; " L i g h t  1 f a i l u r e ,  m a n u a l  o v e r r i d e  
P R I N T  T A B X Y ( 3 8 , 8 ) ; " H i t  c o n t i n u e  k e ; w h e n  r e a d y  
P R I N T  T A B X Y ( 1 5 , 1 4 ) ; " 0 n  "
P A U S E
P R I N T  T A B X Y ( 3 8 , 2 )
P R I N T  T A B X Y ( 3 8 , 8 ) ; "
P R I N T  T A B X Y ( 1 5 , 1 4 ) ; " 0 f f  "
G O T O  1 7 0  
E N D  IF
O U T P U T  7 0 9 ; " D R 4 , 1 "  
E N T E R  7 0 9  ; A b  
IF A b O  2 T H E N
P R I N T  T A B X Y ( 8 , 8 ) ; " R e d  " 
E L S E
P R I N T  T A B X Y ( 8 , 8 ) ; " G r e e n "
P R I N T  T A B X Y ( 3 8 , 3 ) ; " L i g h t  2 f a i l u r e ,  m a n u a l  o v e r r i d e  
P R I N T  T A B X Y ( 3 8 , 8 ) ; " H i t  c o n t i n u e  k e y  w h e n  r e a d y  
P R I N T  T A B X Y ( 1 5 , 1 4 ) ; " O n  "
P A U S E
P R I N T  T A B X Y ( 3 8 , 3 )
P R I N T  T A B X Y ( 3 8 , 8 ) ; "
P R I N T  T A B X Y ( 1 5 , 1 4 ) ; " O f f "
G O T O  1 7 0  
E N D  IF
O U T P U T  7 0 9 ; " D R 4 , 2  
E N T E R  7 0 9  ; A c  
IF A c < > 4 T H E N  
P R I N T  T A B X Y ( 8 , 9 ) ; " R e d  "
E L S E
P R I N T  T A B X Y ( 8 , 9 ) ; " G r e e n "
P R I N T  T A B X Y ( 3 8 , 4 ) ; " L i g h t  3 f a i l u r e ,  m a n u a l  o v e r r i d e  
P R I N T  T A B X Y ( 3 8 , 8 ) ; " H i t  c o n t i n u e  k e y  w h e n  r e a d y  
P R I N T  T A B X Y ( 1 5 , 1 4 ) ; " O n  "
P A U S E
P R I N T  T A B X Y ( 3 8 , 4 ) ; "
P R I N T  T A B X Y ( 3 8 , 8 ) ;"
P R I N T  T A B X Y ( 1 5 , 1 4 ) ; " O f f "
G O T O  1 7 0  
E N D  IF
O U T P U T  7 0 9 , " D R 4 , 3 "
E N T E R  7 0 9 ; A d
IF A d O l O  T H E N
P R I N T  T A B X Y ( 8 , 1 0 ) ; " R e d  "
E L S E
P R I N T  T A B X Y ( 8 , 1 0 ) ; " G r e e n "
P R I N T  T A B X Y ( 3 8 , 5 ) ; " L i g h t  4 f a i l u r e ,  m a n u a l  o v e r r i d e  
P R I N T  T A B X Y ( 3 8 , 8 ) ; " H i t  c o n t i n u e  k e y  . w h e n  r e a d y  
P R I N T  T A B X Y ( 1 5 , 1 4 ) ; " 0 n  "
P A U S E
P R I N T  T A B X Y ( 3 8 , 5 ) ;"
P R I N T  T A B X Y ( 3 8 , 8 )
P R I N T  T A B  X Y ( 1 5 , 1 4 ) ; " O f f "









4 9 0  E N D  IF
4 9 5  O U T P U T  7 0 9  ; " D R 4 ,4"
5 0 0  E N T E R  7 0 9 ; A e
5 0 5  IF A e O 2 0  T H E N
5 1 0  P R I N T  T A B X Y ( 8 , 1 1 ) ; " R e d  "
5 1 5  E L S E
5 2 0  P R I N T  T A B X Y ( 8 , 1 1 ) ; " G r e e n "
5 2 5  P R I N T  T A B X Y ( 3 8 , 6 ) ; " L i g h t  5 f a i l u r e ,  m a n u a l  o v e r r i d e  
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7 1 5  P R I N T  T A B X Y (  15 , 3 ) ; " 5  - L o a d i n g  S t . 2 - N o r t h  
7 2 0  G O T O  8 8 0  
7 2 5  L = L - 1 0 0
7 3 0  IF L < 3 8  T H E N  G O T O  7 5 0
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9 6 5  P R I N T  T A B X Y ( 1 8 , 6 ) ; " S b
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1 0 2 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1  ■
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1 2 1 0  IF N = 2 T H E N  G O T O  1 3 7 0
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! E R R O R  C O D E  # ' S
1 6 4 5  I N T E G E R  A d d r e s s  
1 6 5 0  I N T E G E R  B s t a t u s  
1 6 5 5  P r t h e r e = 0  
1 6 6 0  E r r o r = 0  
1 6 6 5  E r c n t $  = " 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 "  ! E R R O R  M A S K  
1 6 7 0  E r r  $ = " " ! E R R O R  S U B  N A M E
1 6 7 5  ! I N I T I A L I Z E  D E V I C E  A D D R E S S E S
! 3 4 9 7 A  S C A N N E R  A D D R E S S  
! 3 4 5 6 A  D I G I T A L  V O L T M E T E R  A D D R E S S  
! 3 4 3 7 A S Y S T E M  V O L T M E T E R  A D D R E S S  
! S Y S T E M  P R I N T E R  A D D R E S S  
! H P I B  S E L E C T  C O D E  
! T E M P .  S T O R A G E  F O R  H P 3 4 5 6  A D D R E S S
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1 6 8 5  D v m = 7 2 2  
1 6 9 0  S v m = 7 2 4  
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1 7 1 0  ! V E R I F Y  T H A T  I N T E R F A C E  IS H P - I B  
1 7 1 5  M e s s a g e $  = " T H E  N U M B E R  " & V A L $ ( B u s ) & " IS N O T  A V A L I D  
S E L E C T  C O D E "
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1 7 2 5  M e s s a g e $ = " N 0  I N T E R F A C E  F O U N D  A T  S E L E C T  C O D E
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1 7 3 0  O N  E R R O R  G O T O  T e r m i n a t e  
1 7 3 5  S T A T U S  B u s  ,0 ; B s t a t u s
1 7 4 0  M e s s a g e $ = " T H E  I N T E R F A C E  A T  S E L E C T  C O D E  " & V A L $ (  B u s )& "  
IS N O T  H P - I B "
1 7 4 5  IF B s t a t u s O l  T H E N  T e r m i n a t e  
1 7 5 0  O N  T I M E O U T  B u s , l  G O T O  T i m e
1 7 5 5  C O N T R O L  B u s , 0 ; l  
1 7 6 0  S E N D  B u s ; U N L  
1 7 6 5  O F F  T I M E O U T  
1 7 7 0  O F F  E R R O R  
1 7 7 5  C L E A R  B u s
! C L E A R  T H E  I N T E R F A C E  
! U N L I S T E N  T H E  B U S
! S E N D S  D E V I C E  C L E A R  ( D C L )
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1 7 8 0  IF ( D v m e t e r < > 3 4 5 6 )  A N D  ( D v m e t e r 0 3 4 9 7 )  T H E N  A b o r t  
1 7 8 5  IF D v m e t e r = 3 4 9 7  T H E N  D v m = S c n
1 7 9 0  ! C H E C K  F O R  E Q U I P M E N T  O N  B U S  A T  A L L  A D D R E S S E S  A N D  
P R I N T  D E V I C E  N A M E S
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1 8 1 0  O U T P U T  A d d r e s s  U S I N G  " # "  ! A D D R E S S  D E V I C E  T O  L I S T E N  
1 8 1 5  S T A T U S  B u s  ,7 ; B s t a t u s  ! S E E  IF IT L I S T E N E D
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D E V I C E  P R E S E N T
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1 8 3 0  IF A d d r e s s = S c n  T H E N  M e s s a g e $ = " 3 4 9 7 A  M a i n f r a m e "
1 8 3 5  IF A d d r e s s = I n i t d v m  T H E N  M e s s a g e $ = " 3 4 5 6 A  D i g i t a l  
V o l t m e t e r "
1 8 4 0  IF A d d r e s s = S v m  T H E N  M e s s a g e $ = " 3 4 3 7 A  S y s t e m  V o l t m e t e r "  
1 8 4 5  IF ( D v m = S c n ) A N D  ( A d d r e s s = S c n )  T H E N  
M e s s a g e $  = M e s s a g e $ & " , D V M "
1 8 5 0  IF A d d r e s s = P r t  T H E N
1 8 5 5  M e s s a g e $ = "  S y s t e m  P r i n t e r "
1 8 6 0  P r t h e r e = l  
1 8 6 5  E N D  IF
1 8 7 0  O U T P U T  1 U S I N G  F m t ; M e s s a g e $ ,A d d r e s s  M O D  1 0 0
1 8 7 5  N x t : N E X T  A d d r e s s
1 8 8 0  S T A T U S  B u s  ,3 ; B s t a t u s
1 8 8 5  O U T P U T  1 U S I N G  F m t ; "  S y s t e m
C o m p u t e r " , B I N A N D ( B s t a t u s , 3 1 )
1 8 9 0  F m t : I M A G E  6 X , 2 4 A "  at a d d r e s s  " , 2 Z  
1 8 9 5  IF N O T  P r t h e r e  T H E N  P r t = l  
1 9 0 0  S U B E X I T
1 9 0 5  T i m e t C O N T R O L  B u s , 0 ; l  ! R E S E T  I N T E R F A C E
1 9 1 0  M e s s a g e $ = " N O  D E V I C E S  R E S P O N D  O V E R  H P - I B  S E L E C T  C O D E
" & V A L $ ( B u s  )
1 9 1 5  T e r m i  n a t e : O U T P U T  1 U S I N G  F m t 2 ; " C A U T I O N ! " , " P R O G R A M  
T E R M I N A T E D  B E C A U S E : "
1 9 2 0  F m t 2 : I M A G E  0 , 5 /  ,K , 2 / , K ,/
1 9 2 5  O U T P U T  1 U S I N G  " 5 X , K , ..... ; M e s s a g e $
1 9 3 0  S T O P
1 9 3 5  A b o r t : E r r o r = 2  
1 9 4 0  E r r $ = " I ni t "
1 9 4 5  C A L L  W a r n  
1 9 5 0  S U B E N D
1 9 5 5  S U B  W a r n  ! 2 0 0  S E R I E S  C O M P U T E R  2 / 2 / 8 3
1 9 6 0  C O M  / H p 3 0 5 4 /  S e n  , D v m ,S v m ,P r t ,E r r o r ,E r r $ [ 6 ] , E r c n t $ [ 1 5 ]  
1 9 6 5  C O M  / H p 3 0 5 4 _ w a r n /  D a $ [ 1 4 ] , E r m $ ( 0 : 1 4 ) [ 6 5 ] , A s t e r  $ [ 8 0 ]  
1 9 7 0  I N T E G E R  M a x _ w a r n s , F 1 a g , I n d e x ,N e r r s , B s t a t u s , L i n e _
1 e n , G a p  1 9 7 5  M a x _ w a r n s = 2  ! M A X I M U M  N U M B E R  O F  W A R N I N G S  O N  
E A C H  E R R O R  ( <. = 9 )
1 9 8 0  O F F  I N T R  ! P R E V E N T S  W A R N  F R O M  B E I N G  E X I T T E D  E A R L Y
1 9 8 5  F I a g = 0  
1 9 9 0  N e r r s = 0  
1 9 9 5  L i n e  l e n = 8 0
1 3 2
2 0 0 0  IF L E N ( E r c n t $ ) 0 15 T H E N  E r c n t $  = " 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 "  ' F I L L  
E r c n t $  IF N E C E S S A R Y  
2 0 0 5  F O R  l n d e x = 0  T O  14
2 0 1 0  IF B I T ( E r r o r ,  I n d e x )  A N D  ( V A L ( E r c n t $ [ I n d e x + 1 , 1 n d e x  + 1 ]) 
M a x _ w a r n s )  T H E N  FI a g = F I a g  + 2 ‘ I n d e x  
2 0 1 5  N E X T  I n d e x
2 0 2 0  IF F L a g  = 0 T H E N  E x i t  ! N O . . . R E T U R N
2 0 2 5  R E A D E r m $ ( * ) , A s t e r $  i Y E S . . . D O  S E T U P
2 0 3 0  IF P r t = l  T H E N  L i n e l
2 0 3 5  O N  E R R O R  G O T O  N o p r t
2 0 4 0  O N  T I M E O U T  P r t  D I V  1 0 0 , 1  G O T O  N o p r t
2 0 4 5  O U T P U T  P r t  U S I N G  " # "
2 0 5 0  S T A T U S  P r t  D I V  1 0 0 , 7  ; B s t a t u s
2 0 5 5  IF B I T ( B s t a t u s  , 1 3 )  T H E N  N o c h e c k  ! P R I N T E R  P R E S E N T  
2 0 6 0  N o p r t : P r t = l
2 0 6 5  L i n e l : S T A T U S  P r t , 9 ; L i n e _ l e n  
2 0 7 0  N o c h e c k r O N  E R R O R  G O T O  N o d a t e  
2 0 7 5  O N  T I M E O U T  S e n  D I V  1 0 0 , 1  G O T O  N o d a t e  
2 0 8 0  O U T P U T  S e n  U S I N G  " # "
2 0 8 5  S T A T U S  S e n  D I V  1 0 0 , 7  ; B s t a t u s  
2 0 9 0  IF N O T  B I T ( B s t a t u s  , 13 ) T H E N  N o d a t e  
2 0 9 5  O U T P U T  S c n ; n T D "
2 1 0 0  E N T E R  S c n ; D a $
2 1 0 5  IF D a  $ = " 0 1  : 0 1 :  0 0  : 0 0  : 0 0 "  T H E N  N o d a t e  ! S o r r y  if i t ' s
D e c . 3 1  , 2 3  : 5 9  : 5 9  + 1 s e c
2 1 1 0  G a p  = I N T ( ( L i  n e _ l e n - 3 0 ) / 2 )
2 1 1 5  O U T P U T  P r t  U S I N G  F m t ; A s t e r $ [ 1 , G a p ] , D a $ [ 1 , 2 ] , D a $ [ 4 ,5] 
, D a $ [ 7 , 1 4 ] , A s t e r $ [ l , G a p ]
2 1 2 0  F m t : I M A G E  K ," D a t e :  ", K , " / " ,  K ," T i m e :  " K , X , K
2 1 2 5  G O T O  W a r n o u t
2 1 3 0  N o d a t e : 0 F F  T I M E O U T
2 1 3 5  O F F  E R R O R
2 1 4 0  O U T P U T  P r t ; A s t e r $ [ l , L i n e _ l e n ]
2 1 4 5  W a r n o u t : O F F  E R R O R  
2 1 5 0  O F F  T I M E O U T
2 1 5 5  O U T P U T  P r t ; " W A R N I N G :  S U B P R O G R A M  " & E r r $ & "  W A S  N O T
E X E C U T E D "
2 1 6 0  F O R  l n d e x = 0  T O  14 ! I D E N T I F Y  T H E  I N D I V I D U A L  E R R O R S
2 1 6 5  I F  ( N O T  B I T ( F l a g , I n d e x ) )  T H E N  N e x t _ i n d x  
2 1 7 0  E r c n t $ [ I n d e x  + 1 , 1 n d e x  + 1 ] = V A L  $ ( V A L ( E r c n t $ 
[ I n d e x + l , I n d e x + l ] ) + l )  ! I N C R E M E N T
2 1 7 5  N e r r s = N e r r s + 1
2 1 8 0  O U T U T  P r t  U S I N G  " 5 ( K ) " ; "  E R R O R  C O D E  # " , I n d e x  , " : " , "
" , E r m $ ( I n d e x )
2 1 8 5  IF V A L ( E r c n t $[ I n d e x  + 1 , 1 n d e x  + 1 ] ) =  M a x _ w a r n s  T H E N
2 1 9 0  O U T P U T  P r t ; "  T h i s  is t h e  l a s t w a r n i n g  f o r  t h i s  e r r o r . "
2 1 9 5  E N D  IF
2 2 0 0  N e x t _ i n d x : N E X T  I n d e x
2 2 0 5  O U T P U T  P r t  U S I N G  " # , K 6 A  , K " ; " S E E  T H E  " , E r r $ , "  
D O C U M E N T A T I O N  F O R  A N "
2 2 1 0  IF N e r r s O l  T H E N  O U T P U T  P r t ; "  E X P L A N A T I O N  O F  T H E S E  
E R R O R S "
1 3 3
2 2 1 5
E R R O R
2220
2 2 2 5
M E S S "
2 2 3 0
2 2 3 5
2 2 4 0
2 2 4 5
2 2 5 0
2 2 5 5
2 2 6 0
2 2 6 5
r a n g e
2 2 7 0
2 2 7 5
2 2 8 0
2 2 8 5
2 2 9 0
2 2 9 5
2 3 0 0
IF N e r r s - 1  T H E N  O U T P U T  P r t ; "  E X P L A N A T I O N  O F  T H I S
O U T P U T
D A T A  "
E S  IN
D A T A
D A T A
D A T A
D A T A
D A T A
D A T A
D A T A
D A T AI
D A T A
D A T A
D A T A
D A T A
D A T A
D A T A
D A T A
P r t ; A s t e r $ [ 1 , L i n e _  J e n ]
o d n c n Sd a r r a y  is d i m e n s i o n e d  i m p r o p e r l y  , " ! E R R O R  ORDER
F i r s t  p a s s  p a r a m e t e r  o u t  o f  r a n g e . "
S e c o n d  p a s s  p a r a m e t e r  o u t  o f  r a n g e . "
T h i r d  p a s s  p a r a m e t e r  o u t  o f  r a n g e . "
3 4 9 7 A d o e s  n o t  r e s p o n d  t o  b u s  c o m m a n d s . "
3 4 5 6 A d o e s  n o t  r e s p o n d  t o  b u s  c o m m a n d s . "
3 4 3 7 A d o e s  n o t  r e s p o n d  t o  b u s  c o m m a n d s . "  
M e a s u r e m e n t  o u t  o f  r a n g e . "
R e f e r e n c e  t e m p ,  o r  e x c i t a t i o n  v o l t a g e  o u t  o f
T h e  a x i  s e n d p o i n t s  e q u a l  e a c h  o t h e r . "
S c a l i n g  v a l u e  is = 0  o n  a l o g  a x i s "
' D a t a p o i n t  = 0 on a l o g  a x i s . "
| L e v e l  c r o s s i n g  n o t  f o u n d . "
U s e r  d e f i n a b l e  e r r o r . "
U s e r  d e f i n a b l e  e r r o r . "
2 3 0 5 E x i t : S U B E N D
2 3 1 0 S U B G r a p h
2 3 1 5 G I N I T
2 3 2 0 G C L  E A R
2 3 2 5 O N  K E Y  0 , 1  C A L L  S t o p l
2 3 3 0 G R A P H I C S  ON
2 3 3 5 F R A M E
2 3 4 0 M O V E 2 0 , 9
2 3 4 5 D R A W 1 1 0 , 9
2 3 5 0 D R A W 1 1 0 , 5 9
2 3 5 5 D R A W 8 0 , 5 9
2 3 6 0 D R A W 8 0 , 9
2 3 6 5 M O V E 8 0 , 7
2 3 7 0 D R A W 8 0 , 1 1
2 3 7 5 M O V E 1 1 2 , 7
2 3 8 0 D R A W 1 0 8 , 1 1
2 3 8 5 M O V E 1 1 2 , 6 1
2 3 9 0 D R A W 1 0 8 , 5 7
2 3 9 5 M O V E 7 8 , 6 1
2 4 0 0 D R A W 8 2 , 5 7
2 4 0 5 M O V E 7 1 , 7
2 4 1 0 D R A W 7 0 , 8
2 4 1 5 M O V E 7 1 , 7
2 4 2 0 D R A W 6 9 , 6
2 4 2 5 M O V E 9 3 , 1 3
2 4 3 0 D R A W 9 4 , 1 4
2 4 3 5 M O V E 9 3 , 1 3
2 4 4 0 D R A W 9 4 , 1 2
2 4 4 5 M O V E 1 0 4 , 5 2
2 4 5 0 D R A W 1 0 3 , 5 0
2 4 5 5 M O V E 1 0 4 , 5 2
1 3 4
2 4 6 0  D R A W  1 0 5 , 5 0  
2 4 6 5  M O V E  8 5 , 5 6  
2 4 7 0  D R A W  8 4 , 5 7  
2 4 7 5  M O V E  8 5 , 5 6  
2 4 8 0  D R A W  8 4 , 5 5  
2 4 8 5  M O V E  8 4 , 2 8  
2 4 9 0  D R A W  8 3 , 2 9  
2 4 9 5  M O V E  8 4 , 2 8  
2 5 0 0  D R A W  8 5 , 2 9  
2 5 0 5  M O V E  7 8 , 2 9  
2 5 1 0  D R A W  8 2 , 2 9  
2 5 1 5  M O V E  0 , 5 1  
2 5 2 0  D R A W  6 0 , 5 1  
2 5 2 5  D R A W  6 0 , 2 3  
2 5 3 0  D R A W  0 , 2 3  
2 5 3 5  C S I Z E  3 , . 5  
2 5 4 0  M O V E  2 1 , 9  
2 5 4 5  L A B E L  " P a r k  S t . "
2 5 5 0  M O V E  3 5 , 1 2
2 5 5 5  L A B E L  " U n l o a d i n g  S t . "
2 5 6 0  M O V E  3 7 , 9  
2 5 6 5  L A B E L  " W a s t e "
2 5 7 0  M O V E  5 8 , 1 2
2 5 7 5  L A B E L  " U n l o a d i n g  S t . "
2 5 8 0  M O V E  6 0 , 9  
2 5 8 5  L A B E L  " O r e "
2 5 9 0  M O V E  8 2 , 9  
2 5 9 5  L A B E L  " S b "
2 6 0 0  M O V E  8 2 , 5  
2 6 0 5  L A B E L  " S a "
2 6 1 0  M O V E  1 1 2 , 2 9  
2 6 1 5  L A B E L  " L o a d i n g "
2 6 2 0  M O V E  1 1 2 , 2 4  
2 6 2 5  L A B E L  " S t a t i o n  1"
2 6 3 0  M O V E  6 3 , 3 9  
2 6 3 5  L A B E L  " L o a d i n g "
2 6 4 0  M O V E  6 3 , 3 4  
2 6 4 5  L A B E L  " S t a t i o n  2"
2 6 5 0  M O V E  1 1 2 , 4 4
2 6 5 5  L A B E L  " W e i g h i n g  S t . "
2 6 6 0  M O V E  8 6 , 1 1  
2 6 6 5  L A B E L  " L g t 5 "
2 6 7 0  M O V E  1 0 2 , 5 3  
2 6 7 5  L A B E L  " L g t 4 "
2 6 8 0  M O V E  8 6 , 5 5  
2 6 8 5  L A B E L  " L g t 3 "
2 6 9 0  M O V E  8 2 , 2 5  
2 6 9 5  L A B E L  " L g t 2 "
2 7 0 0  M O V E  7 2 , 6  
2 7 0 5  L A B E L  " L g t l "
2 7 1 0  M O V E  2 , 9 6
2 7 1 5  L A B E L  " S T A T U S  O F  H A U L A G E  S Y S T E M "  
2 7 2 0  M O V E  2 , 9 0
L A B E L  " R e q u e s t  f o r  s e r v i c e "  
M O V E  2 , 8 5
T r a i n  in b l o c k : "
2 7 2 5  
2 7 3 0  
2 7 3 5  
2 7 4 0  
2 7 4 5  
2 7 5 0  
2 7 5  5 
2 7 6 0  
2 7 6 5  
2 7 7 0  
2 7 7 5  
2 7 8 0  
2 7 8 5  
2 7 9 0  
2 7 9 5  
2 8 0 0  
2 8 0 5
2 8 1 0  C S I Z E  3 . 5 , . 5  
2 8 1 5  M O V E  3 5 , 2  
2 8 2 0  L A B E L  " B L O C K  1"
2 8 2 5  M O V E  8 2 , 2  
2 8 3 0  L A B E L  " B L O C K  2"
2 8 3 5  M O V E  1 1 2 , 4 9  
2 8 4 0  L A B E L  " B L O C K  3"
2 8 4 5  M O V E  9 0 , 6 1  
2 8 5 0  L A B E L  " B L O C K  4"
2 8 5 5  M O V E  6 5 , 4 9  
2 8 6 0  L A B E L  " B L O C K  5"
2 8 6 5  M O V E  6 5 , 2 4  
2 8 7 0  L A B E L  " B L O C K  6"
2 8 7 5  M O V E  2 , 4 0
2 8 8 0  L A B E L  " D i r e c t i o n  t o  l o c o  o p e r a t o r : "
L A B E L  
M O V E  2 
L A B E L  
M O V E  2 
L A B E L  
M O V E  2 
L A B E L  
M O V E  2 
L A B E L  
M O V E  2 
L A B E L  
M O V E  2 
L A B E L  
M O V E  2 
L A B E L
,81
' T r a i n  l o a d : "
,74
' S w i t c h  in p o s i t i o n  
,70
' L i g h t  1"
, 66
' L i g h t  2"
,62




' L i g h t  5"
2 8 8 5 M O V E  2 , 4 4
2 8 9 0 L A B E L  " M a n u a l  r e s e t : "
2 8 9 5 M O V E  2 , 4 7
2 9 0 0 L A B E L  " S t a t i o n  l o a d : "
2 9 0 5 S U B E N D
2 9 1 0 S U B  S t a t l
2 9 1 5 O N  K E Y  0 , 1  C A L L  S t o p l
2 9 2 0 P R I N T  T A B X Y ( 3 5 , 2 ) ; " M A T E R I A L  T O  B E  L O A D E D
2 9 2 5 P R I N T  T A B  X Y (3 5 , 4 ) 1 . O r e  - F u l l
2 9 3 0 P R I N T  T A B X Y ( 3 5 , 5 ) 2. O r e  - Hal f
2 9 3 5 P R I N T  T A  B X Y (3 5 , 6 ) ; "  3. W a s t e - F u l l
2 9 4 0 P R I N T  T A B X Y ( 3 5  ,7) ; " 4. W a s t e - H a l f
2 9 4 5 P R I N T  T A B X Y ( 3 5 , 8 ) ; "
2 9 5 0 I N P U T  " " , N 3
2 9 5 5 S E L E C T  N 3
2 9 6 0 C A S E  =1
2 9 6 5 P R I N T  T A B X Y ( 1 5 , 1 3 ) ; " O r e - F u l l I
2 9 7 0 C A L L  T r a i n l
2 9 7 5 C A S E  = 2
2 9 8 0 P R I N T  T A B  X Y ( 1 5  , 1 3 ) ; " O r e - H a l f I
2 9 8 5 C A L L  T r a i n l l
136
2 9 9 0
2 9 9 5
3 0 0 0
3 0 0 5
3 0 1 0
3 0 1 5
3 0 2 0
3 0 2 5
3 0 3 0
3 0 3 5
3 0 4 0
3 0 4 5
3 0 5 0
3 0 5 5
3 0 6 0
3 0 6 5
3 0 7 0
3 0 7 5
3 0 8 0
3 0 8 5
3 0 9 0
3 0 9 5
3 1 0 0
3 1 0 5
3 1 1 0
3 1 1 5
3 1 2 0
3 1 2 5
3 1 3 0
3 1 3 5
3 1 4 0
3 1 4 5
3 1 5 0
3 1 5 5
3 1 6 0
3 1 6 5
3 1 7 0
3 1 7 5
3 1 8 0
3 1 8 5
3 1 9 0
3 1 9 5
3 2 0 0
3 2 0 5
3 2 1 0
3 2 1 5
3 2 2 0
3 2 2 5
3 2 3 0
3 2 3 5
3 2 4 0
3 2 4 5
3 2 5 0
C A S E  =3
P R I N T  T A B X Y ( 1 5 , 1 3 ) ; " W a s t e  - F u l l  
C A L L  T r a i n 2  
C A S E  =4
P R I N T  T A B X Y ( 1 5 , 1 3 ) ;  " W a s t e  - H a l f  
C A L L  T r a i  n 12 
E N D  S E L E C T
IF N 3 < 1 T H E N  C A L L  C l e a n  
IF N 3 > 4  T H E N  C A L L  C l e a n  
S U B E N D  
S U B  S t a t 2
O N  K E Y  0 , 1  C A L L  S t o p l  
P R I N T  T A B X Y ( 3 5 , 2 )
P R I N T  T A B X Y ( 3 5 , 4 )
P R I N T  T A B X Y ( 3 5 , 5 )
P R I N T  T A B X Y ( 3 5 , 6 )
P R I N T  T A B X Y ( 3 5 , 7 )
P R I N T  T A B X Y ( 3 5 , 8 )
I N P U T  " " , N 5  
S E L E C T  N5 
C A S E  =1
P R I N T  T A B X Y ( 1 5 , 1 3 ) ; " O r e  - F u l 1 
C A L L  T r a i n 3  
C A S E  =2
P R I N T  T A B X Y ( 1 5 , 1 3 ) ; " O r e  - H a l f  
C A L L  T r a  i n 13
M A T E R I A L  T O  BE L O A D E D
1. O r e  - F u l l II
2. O r e  - Hal f li
3. W a s t e - F u l l II
4. W a s t e - H a l f IIit
C A S E  =3
P R I N T  T A B X Y ( 1 5 , 1 3 ) ; " W a s t e  - F u l l  
C A L L  T r a i n 4  
C A S E  =4
P R I N T  T A B X Y ( 1 5 , 1 3 ) ; " W a s t e  - H a l f  
C A L L  T r a i n l 4  
E N D  S E L E C T
IF N 5 < 1  T H E N  C A L L  C l e a n  
IF N 5 > 4  T H E N  C A L L  C l e a n  
S U B E N D  
S U B  C l e a n
P R I N T  T A B X Y ( 3 0 , 1 0 ; ) " T R Y  A G A I N "  
W A I T  1
P R I N T  T A B X Y ( 3 0 , 1 0 ) ; "
S U B E N D  
S U B  T r a i n l
O N  K E Y  0 , 1  C A L L  S t o p l  
P R I N T  T A B X Y ( 3 5 , 2 )
P R I N T  T A B X Y ( 3 5 , 4 )
P R I N T  T A B X Y ( 3 5 , 5 )
P R I N T  T A B X Y ( 3 5 , 6 )
P R I N T  T A B X Y ( 3 5 , 7 )
P R I N T  T A B  X Y (3 5 , 8 )
I N P U T  " " , N 4  
S E L E C T  N4 
C A S E  =1
P R I N T  T A B X Y (  12 ,4) ; " F u l 1 - O r e
li T R A I N  S T A T U S Il 1. F u l l  - O r e Il 2. H a l f  - O r e Il 3. F u l l  - W a s t e Il 4. H a l f  - W a s t e Il 5. E m p t y l
1 3 7
3 2 5 5
3 2 6 0
3 2 6 5
3 2 7 0
3 2 7 5
3 2 8 0
3 2 8 5
3 2 9 0
3 2 9 5
3 3 0 0
3 3 0 5
3 3 1 0
3 3 1 5
3 3 2 0
3 3 2 5
3 3 3 0
3 3 3 5
3 3 4 0
3 3 4 5
3 3 5 0
3 3 5 5
3 3 6 0
3 3 6 5
3 3 7 0
3 3 7 5
3 3 8 0
3 3 8 5
3 3 9 0
3 3 9 5
3 4 0 0
3 4 0 5
3 4 1 0
3 4 1 5
3 4 2 0
3 4 2 5
3 4 3 0
3 4 3 5
3 4 4 0
3 4 4 5
3 4 5 0
3 4 5 5
3 4 6 0
3 4 6 5
3 4 7 0
3 4 7 5
3 4 8 0
3 4 8 5
3 4 9 0
3 4 9 5
3 5 0 0
3 5 0 5
3 5 1 0
3 5 1 5
F u l l
'Full ■
'GO T O
O r e  "
1. L o a d i n g  S t . l
2. U n l o a d i n g  St,
Hal f 
O r e
P R I N T  T A B X Y ( 2 , 1 6 ) ; " G 0  T O :  1 
P R I N T  T A B X Y (2 , 1 7 ) ; "  2
P R I N T  T A B X Y ( 2 , 1 8 )  3
C A L L  M o v e l l l  
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4 7 3 5  P R I N T  T A B X Y ( 1 5  , 1 3 ) ; " W a s t e - H a l f ,O r e - H a  1 f " 
4 7 4 0  C A L L  T r a i n 9 1 1  
4 7 4 5  C A S E  = 3
4 7 5 0  P R I N T  T A B X Y ( 1 5 , 1 3 ) ; " W a s t e - H a l f ,W a s t e - F u l l "  
4 7 5 5  C A L L  T r a i n l O  
4 7 6 0  C A S E  = 4
4 7 6 5  P R I N T  T A B X Y ( 1 5  , 1 3 ) ; " W a s t e - H a l  f ,W a s t e - H a  1 f " 
4 7 7 0  C A L L  T r a i n l O l  
4 7 7 5  E N D  S E L E C T  
4 7 8 0  S U B E N D  
4 7 8 5  S U B  T r a  i n 5 
4 7 9 0  O N  K E Y  0 , 1  C A L L  S t o p l
4 7 9 5 P R I N T T A B  X Y (3 5 ,2) " T R A I N  S T A T U S l
4 8 0 0 P R I N T T A B X Y ( 3 5 , 4 ) " 1. F u l l  - O r e l
4 8 0 5 P R I N T T A B X Y ( 3 5 , 5 ) " 2. H a l f  - O r e I
4 8 1 0 P R I N T T A B X Y ( 3 5 , 6 ) " 3. F u l l  - W a s t e l
4 8 1 5 P R I N T T A B X Y ( 3 5 , 7 ) " 4. H a l f  - W a s t e l
4 8 2 0 P R I N T T A B X Y ( 3 5 , 8 ) " 5. E m p t y l
4 8 2 5 P R I N T T A B X Y ( 3 5  ,9) I l
4 8 3 0 I N P U T " " , N 4
4 8 3 5 S E L E C T N 4
4 8 4 0 C A S E  = 1
4 9 4 5
4 8 5 0
4 8 5 5
4 8 6 0
4 8 6 5
4 8 7 0
4 8 7 5
4 8 8 0
4 8 8 5
4 8 9 0
4 8 9 5
4 9 0 0
4 9 0 5
4 9 1 0
4 9 1 5
4 9 2 0
4 9 2 5
4 9 3 0
4 9 3 5
4 9 4 0
4 9 4 5
4 9 5 0
4 9 5 5
4 9 6 0
4 9 6 5
4 9 7 0
4 9 7 5
4 9 8 0
4 9 8 5
4 9 9 0
4 9 9 5
5 0 0 0
5 0 0 5
5 0 1 0
5 0 1 5
5 0 2 0
5 0 2 5
5 0 3 0
5 0 3 5
5 0 4 0
5 0 4 5
5 0 5 0
5 0 5 5
5 0 6 0
5 0 6 5
5 0 7 0
5 0 7 5
5 0 8 0
5 0 8 5
5 0 9 0
5 0 9 5
5 1 0 0
5 1 0 5
1 4 3
P R I N T  T A B X Y ( 1 2 , 4 )  
P R I N T  T A B X Y ( 2 , 1 6 )  
P R I N T  T A B X Y ( 2 , 1 7 )  
P R I N T  T A B X Y (2 , 1 8 )  
C A L L  M o v e l l l  
C A L L  M o v e l 2  
C A L L  M o v e 2 3  
C A L L  W e i g h t 2
" F u l l  - O r e  
" G O  T O :  1.
P R I N T  T A B X Y ( 15 ,1 3 )  
P R I N T  T A B X Y ( 2 0 , 2 ) ;  
P R I N T  T A B X Y (  12 ,4) ; 
C A L L  M o v e 3 2 2  
C A L L  M o v e 2 1  
C A S E  = 2
P R I N T  T A B X Y ( 1 2 , 4 )  
P R I N T  T A B X Y ( 2 , 1 6 )  
P R I N T  T A B X Y (2 ,1 7  ) 
P R I N T  T A B X Y ( 2 , 1 8 )  
C A L L  M o v e 3 3  
C A L L  W e i g h t 2
" O r e - F u l l  
' S t a t i o n  2 
'Full - O r e





U n l o a d i n g  S t . O r e  
L o a d i n g  S t .  1 
U n i o a d i  ng S t .O r e
L o a d i n g  S t .  1 
U n l o a d i n g  S t .  O r e
P R I N T  T A B X Y ( 1 5 , 1 3 ) ; " O r e - H a l f  , O r e - F u l l  
P R I N T  T A B X Y ( 1 2 , 4 ) ; "  F u l l  - O r e  
C A L L  M o v e 3 2 2
C A L L  M o v e 2 1  
C A S E  = 3
P R I N T  T A B X Y ( 1 2 , 4 )  ; " F u l l  - 
P R I N T  T A B X Y ( 2 , 1 6 ) ; " G 0  TO :  
P R I N T  T A B X Y ( 2 , 1 7 )
P R I N T  T A B X Y ( 2 , 1 8 ) ; "
C A L L  M o v e l l l  
C A L L  M o v e  12 
C A L L  M o v e 2 3  
C A L L  W e i  g h t 2
P R I N T  T A B X Y ( 1 5 , 1 3 ) ; " O r e  - 
P R I N T  T A B X Y ( 2 0 , 2 ) ; " S t a t i o n  
P R I N T  T A B X Y ( 12 ,4) ; " F u l 1 - 
C A L L  M o v e 3 2 2  
C A L L  M o v e 2 1  
C A S E  = 4
P R I N T  T A B X Y ( 1 2 , 4 ) ; " H a l f  - 
G O T O  4 9 7 5  
C A S E  = 5
P R I N T  T A B X Y ( 1 2 , 4 ) ; " E m p t y  
P R I N T  T A B X Y ( 2 , 1 6 ) ; “ G O  T O :  
P R I N T  T A B  X Y (2 , 1 7  )
C A L L  M o v e 3 3  
C A L L  W e i  g h t 2
P R I N T  T A B X Y ( 1 5 , 1 3 ) ; " O r e  - 
P R I N T  T A B X Y ( 2 0 , 2 ) ; " S t a t i o n  
P R I N T  T A B X Y (  12 , 4 ) ; " F u l 1 -
W a s t e  "
1. U n i o a d i  ng S t . W a s t e
2. L o a d i n g  S t . 1




W a s t e  "
1. L o a d i n g  S t . 1






C A L L  M o v e 3 2 2  
C A L L  M o v e 2 1  







T R A I N  S T A T U S  
F u l l  - O r e  
H a l f  - O r e  
F u l l  - W a s t e  
H a l f  - W a s t e  





" W a s t e  - F u l l  
S t a t i o n  2
5 1 1 0  S U B E N D  
5 1 1 5  S U B  T r a i n 6  
5 1 2 0  O N  K E Y  0 , 1  C A L L  S t o p l  
5 1 2 5  P R I N T  T A B X Y ( 3 5 , 2 )
5 1 3 0  P R I N T  T A B X Y ( 3 5 , 4 )
5 1 3 5  P R I N T  T A B X Y ( 3 5 , 5 )
5 1 4 0  P R I N T  T A B X Y ( 3 5 , 6 )
5 1 4 5  P R I N T  T A B X Y ( 3 5 , 7 )
5 1 5 0  P R I N T  T A B X Y ( 3 5 , 8 )
5 1 5 5  P R I N T  T A B X Y ( 3 5 , 9 )
5 1 6 0  I N P U T  " " , N 4  
5 1 6 5  S E L E C T  N4 
5 1 7 0  C A S E  =1 
5 1 7 5  P R I N T  T A B X Y ( 1 2 , 4 ) ;
5 1 8 0  P R I N T  T A B X Y ( 2 , 1 6 ) ;
5 1 8 5  P R I N T  T A B X Y ( 2 , 1 7 )  ;
5 1 9 0  P R I N T  T A B X Y ( 2 , 1 8 ) ;
5 1 9 5  C A L L  M o v e l l l  
5 2 0 0  C A L L  M o v e  12 
5 2 0 5  C A L L  M o v e 2 3  
5 2 1 0  C A L L  W e i g h t 2  
5 2 1 5  P R I N T  T A B X Y ( 1 5 , 1 3 )
5 2 2 0  P R I N T  T A B X Y ( 2 0 , 2 ) ;
5 2 2 5  P R I N T  T A B X Y ( 1 2 ,4 );
5 2 3 0  C A L L  M o v e 3 2 2  
5 2 3 5  C A L L  M o v e 2 1  
5 2 4 0  C A S E  =2 
5 2 4 5  P R I N T  T A B X Y ( 1 2 , 4 ) ;
5 2 5 0  P R I N T  T A B  X Y ( 2 , 1 6 )  ;
5 2 5 5  P R I N T  T A B X Y ( 2 , 1 7 )  :
5 2 6 0  P R I N T  T A B X Y ( 2 , 1 8 ) ;
5 2 6 5  C A L L  M o v e 3 3  
5 2 7 0  C A L L  W e i g h t 2  
5 2 7 5  P R I N T  T A B X Y ( 1 5 , 1 3 )
5 2 8 0  P R I N T  T A B X Y ( 1 2 , 4 ) ;
5 2 8 5  C A L L  M o v e 3 2 2  
5 2 9 0  C A L L  M o v e 2 1cpqc rA c p =p
5 3 0 0  P R I N T  T A B X Y ( 1 2 , 4 )
5 3 0 5  P R I N T  T A B X Y ( 2 , 1 6 )
5 3 1 0  P R I N T  T A B X Y ( 2 , 1 7 )
5 3 1 5  P R I N T  T A B X Y ( 2 , 1 8 )
5 3 2 0  G O T O  5 1 9 5  
5 3 2 5  C A S F  =4 
5 3 3 0  P R I N T  T A B X Y ( 1 2 , 4 )
5 3 3 5  P R I N T  T A B X Y ( 2 , 1 6 )
5 3 4 0  P R I N T  T A B X Y ( 2 , 1 7 )
5 3 4 5  P R I N T  T A B X Y ( 2 , 1 8 )
5 3 5 0  C A L L  M o v e 5 5  
5 3 5 5  P R I N T  T A B X Y ( 1 5 , 1 3 )
5 3 6 0  P R I N T  T A B X Y (  1 2 , 4 )  ; " F u l l  - W a s t e  
5 3 6 5  C A L L  M o v e 5 2 2  
5 3 7 0  C A L L  M o v e 2 1
O r e  "
1. U n l o a d i n g  S t .  O r e  
L o a d i n g  S t .  1 
U n l o a d i n g  S t .  O r e
'Full




1. L o a d i  ng S t . 1
2. U n l o a d i n g  St .  O r e
" O r e - H a l f  , W a s t e - F u l 1
F u l l
' H a l f  - 
'GO T O
O r e
W a s t e  "
1. U n i o a d i  ng S t . W a s t e
2. L o a d i n g  S t .  1
3. U n l o a d i n g  S t .  O r e
' H a l f  ■ 
'GO T O
Waste "
1. L o a d i n g  S t . 2
2. U n l o a d i n g  S t .  W a s t e
" O r e - F u l l , W a s t e - H a l f
M R H U R n m
5 3 7 5
5 3 8 0
5 3 8 5
5 3 9 0
5 3 9 5
5 4 0 0
5 4 0 5
5 4 1 0
5 4 1 0
5 4 1 5
5 4 2 0
5 4 2 5
5 4 3 0
5 4 3 5
5 4 4 0
5 4 4 5
5 4 5 0
5 4 5 5
5 4 6 0
5 4 6 5
5 4 7 0
5 4 7 5
5 4 8 0
5 4 8 5
5 4 9 0
5 4 9 5
5 5 0 0
5 5 0 5
5 5 1 0
5 5 1 5
5 5 2 0
5 5 2 5
5 5 3 0
5 5 3 5
5 5 4 0
5 5 4 5
5 5 5 0
5 5 5 5
5 5 6 0
5 5 6 5
5 5 7 0
5 5 7 5
5 5 8 0
5 5 8 5
5 5 9 0
5 5 9 5
5 6 0 0
5 6 0 5
5 6 1 0
5 6 1 5
5 6 2 0
5 6 2 5
5 6 3 0
1 4 5
C A S E  = 5
P R I N T  T A B X Y ( 1 2 , 4 )  ; " E m p t y  
P R I N T  T A B X Y ( 2 , 1 6 ) ; " G 0  T O :  1. L o a d i n g  S t .  1
P R I N T  T A B X Y ( 2 , 1 7  ) ;" 
P R I N T  T A B X Y ( 2 , 1 8 )  ;" 
C A L L  M o v e 3 3  
C A L L  W e i g h t 2  
G O T O  5 2 1 5  
E N D  S E L E C T  
S U B E N D  
S U B  T r a i n 7
O N  K E Y  0 , 1  C A L L  S t o p l
2. U n l o a d i n g  S t .  O r e





U n l o a d i n g  S t .  O r e  
L o a d i n g  S t .  1 a n d  2 
U n l o a d i n g  S t .  O r e
P R I N T  T A B  X Y (3 5 , 2 )
P R I N T  T A B X Y ( 3 5 , 4 ) ; "  1. F u l l  - O r e
P R I N T  T A B X Y ( 3 5 , 5 )  2. H a l f  - O r e
P R I N T  T A B X Y ( 3 5 , 6  );" 3. F u l l  - W a s t e
P R I N T  T A B X Y ( 3 5 , 7 )  4. H a l f  - W a s t e
P R I N T  T A B X Y ( 3 5 , 8 )  5. E m p t y
P R I N T  T A B X Y ( 3 5  ,9) ;"
I N P U T  " " , N 4  
S E L E C T  N 4  
C A S E  =1
P R I N T  T A B  X Y (1 2 , 4  ) ; " F u l 1 
P R I N T  T A B X Y ( 2 , 1 6 ) ; " GO T O  
P R I N T  T A B X Y ( 2 , 1 7 )
P R I N T  T A B X Y ( 2 , 1 8 )
C A L L  M o v e  1 1 1  
C A L L  M o v e  12 
C A L L  M o v e 2 3  
C A L L  W e i g h t l
P R I N T  T A B X Y ( 1 5 , 1 3 ) ; " O r e  - F u l l  
P R I N T  T A B X Y ( 2 0 , 2 ) ; " S t a t i o n  2 
P R I N T  T A B  X Y ( 1 2 , 4 ) ; " H a l f  - O r e  
C A L L  M o v e 3 5
P R I N T  T A B X Y ( 1 5 , 1 3 ) ; " O r e  
P R I N T  T A B X Y ( 1 2 , 4 ) ; " F u l l  
C A L L  M o v e 5 2 2  
C A L L  M o v e 2 1  
C A S E  = 2
P R I N T  T A B X Y ( 1 2 , 4 )  ; " H a l f  
P R I N T  T A B X  Y (2 , 1 6  ) ; " GO T O  
P R I N T  T A B X Y ( 2 , 1 7 )
P R I N T  T A B X Y ( 2 , 1 8 )
C A L L  M o v e 3 3  
C A L L  W e i g h t 2
P R I N T  T A B X Y ( 2 0 , 2 ) ; " S t a t i o n  2 
P R I N T  T A B  X Y ( 15 , 1 3 ) ;  " O r e  - F u l l  
P R I N T  T A B X Y ( 1 2 , 4 )  ; " F u 11 - O r e  
C A L L  M o v e 3 2 2  
C A L L  M o v e 2 1  
C A S E  =3
P R I N T  T A B X Y (  1 2 , 4 ) ; "F ul 1 - W a s t e  "




1. L o a d i n g  S t . 1
2. U n l o a d i n g  S t .  O r e
W a s t e '
146
5 6 3 5  P R I N T  T A B X Y ( 2 , 1 7 ) ; "
5 6 4 0  P R I N T  T A B X Y ( 2 , 1 8 )
5 6 4 5  G O T O  5 5 0 0  
5 6 5 0  C A S E  = 4
5 6 5 5  P R I N T  T A B X Y ( 1 2 , 4 )  ; " H a l f  - 
5 6 6 0  G O T O  5 8 3 0  
5 6 6 5  C A S E  =5
5 6 7 0  P R I N T  T A B X Y ( 1 2 , 4 )  ; " E m p t y  
5 6 7 5  P R I N T  T A B X Y ( 2 , 1 6  ) ; " GO T O :  
5 6 8 0  P R I N T  T A B X Y ( 2 , 1 7 ) ; "
5 6 8 5  P R I N T  T A B X Y ( 2 , 1 8 ) ; "
5 6 9 0  C A L L  M o v e 3 3  
5 6 9 5  G O T O  5 5 1 5  
5 7 0 0  E N D  S E L E C T  
5 7 0 5  S U B E N D  
5 7 1 0  S U B  T r a i  n 8
2. L o a d i n g  S t .  1 a n d  
3 . U n i o a d i  ng S t .  O r e
Waste "
1. L o a d i n g  S t .  1 a n d
2. U n l o a d i n g  S t .  O r e
5 7 1 5 O N  K E Y 0 , 1  C A L L  S t o p l
5 7 2 0 P R I N T T A B X Y ( 3 5  ,2) II
5 7 2 5 P R I N T T A B X Y ( 3 5 ,4) I 1.
5 7 3 0 P R I N T T A B X Y ( 3 5 , 5 ) II 2.
5 7 3 5 P R I N T T A B X Y ( 3 5 , 6 ) II 3.
5 7 4 0 P R I N T T A B X Y ( 3 5 , 7 ) II 4.
5 7 4 5 P R I N T T A B X Y ( 3 5 ,8) II 5.
5 7 5 0 P R I N T T A B X Y ( 3 5  , 9 ) II
5 7 5 5 I N P U T " " , N 4
5 7 6 0 S E L E C T N 4
5 7 6 5 C A S E  = 1
T R A I N  S T A T U S  
F u l l  - O r e  
H a l f  - O r e  
F u l l  - W a s t e  
H a l f  - W a s t e  




5 7 7 0  P R I N T  T A B X Y ( 1 2 , 4 )  
5 7 7 5  P R I N T  T A B X Y ( 2 , 1 6 )  
5 7 8 0  P R I N T  T A B X Y ( 2 , 1 7 )  
5 7 8 5  P R I N T  T A B X Y ( 2 , 1 8 )  
5 7 9 0  C A L L  M o v e l l l  
5 7 9 5  C A L L  M o v e l 2  
5 8 0 0  C A L L  M o v e 2 5  
5 8 0 5  P R I N T  T A B X Y ( 1 5 , 1 3 )  
5 8 1 0  P R I N T  T A B X Y ( 2 0 , 2 ) ; 
5 8 1 5  P R I N T  T A B X Y ( 1 2 , 4 ) ;  
5 8 2 0  C A L L  M o v e 5 2 2  
5 8 2 5  C A L L  M o v e 2 1  
5 8 3 0  C A S E  = 2  
5 8 3 5  P R I N T  T A B X Y ( 1 2 , 4 )  
5 8 4 0  P R I N T  T A B X Y ( 2 , 1 6 )  
5 8 4 5  P R I N T  T A B X Y ( 2 , 1 7 )  
5 8 5 0  P R I N T  T A B X Y ( 2 , 1 8 )  
5 8 5 5  C A L L  M o v e 5 5  
5 8 6 0  P R I N T  T A B X Y ( 1 5 , 1 3 )  
5 8 6 5  P R I N T  T A B X Y ( 1 2 , 4 ) ;  
5 8 7 0  C A L L  M o v e 5 2 2  
5 8 7 5  C A L L  M o v e 2 1  
5 8 8 0  C A S E  = 3  
5 8 8 5  P R I N T  T A B X Y ( 1 2 , 4 )  
5 8 9 0  P R I N T  T A B X Y ( 2 , 1 6 )  
5 8 9 5  P R I N T  T A B X Y ( 2 , 1 7 )
" F u l l  - O r e
" G O  T O :  1. U n l o a d i n g  S t .  O r e
" 2. L o a d i n g  S t .  2
3. U n l o a d i n g  S t .  O r e
; " W a s t e - F u l l  
" S t a t i o n  1 
" F u l l  - O r e
" H a l f  - O r e
" G O  T O :  1. L o a d i n g  S t .  2 
" 2. U n l o a d i n g  S t .  O r e
W a s t e - F u l l  ,O r e - H a l f  
" F u l l  - O r e
" F u l l  - W a s t e  "
" G O  T O :  1. U n l o a d i n g  S t .  W a s t e  





5 9 0 0  
5 9 0 5  
5 9 1 0  
5 9 1 5  
5 9 2 0  
5 9 2 5  
5 9 3 0  
5 9 3 5  
5 9 4 0  
5 9 4 5  
5 9 5 0  
5 9 5 5  
5 9 6 0  
5 9 6 5  
5 9 7 0  
5 9 7 5  
5 9 8 0  
5 9 8 5  
5 9 9 0  
5 9 9 5  
6 0 0 0  
6 0 0 5  
6 0 1 0  
6 0 1 5  
6 0 2 0  
6 0 2 5  
6 0 3 0  
6 0 3 5  
6 0 4 0  
6 0 4 5  
6 0 5 0  
6 0 5 5  
6 0 6 0  
6 0 6 5  
6 0 7 0  
6 0 7 5  
6 0 8 0  
6 0 8 5  
6 0 9 0  
6 0 9 5  
6 1 0 0  
6 1 0 5  
6 1 1 0  
6 1 1 5  
6 1 2 0  
6 1 2 5  
6 1 3 0  
6 1 3 5  
6 1 4 0  
6 1 4 5  
6 1 5 0  
6 1 5 5  
6 1 6 0
3. U n l o a d i n g  S t .  O r e
' H a l f  - W a s t e
G O  T O
P R I N T  T A B X Y ( 2 , 1 8 ) ;
G O T O  5 7 9 0  
C A S E  = 4
P R I N T  T A B  X Y ( 1 2 , 4  )
P R I N T  T A B X Y ( 2 , 1 6  )
P R I N T  T A B X Y (2 , 1 7 )
P R I N T  T A B X Y ( 2 , 1 8 )
C A L L  M o v e 3 3  
C A L L  W e i g h t 2
P R I N T  T A B X Y ( 1 5 , 1 3 ) ; " W a s t e - H a l f , O r e - F u l l  
P R I N T  T A B X Y ( 1 2 , 4 )  ; " F u l l  - W a s t e  "
C A L L  M o v e 3 2 2  
C A L L  M o v e 2 1  
C A S E  = 5
P R I N T  T A B X Y ( 1 2 , 4 ) ; " E m p t y
C A L L  M o v e 5 5
G O T O  5 8 0 5
E N D  S E L E C T
S U B E N D
S U B  T r a i n 9
O N  K E Y  0 , 1  C A L L  S t o p l  
P R I N T  T A B X Y ( 3 5 , 2 )
L o a d i n g  S t .  1 1
U n l o a d i n g  St .  W a s t e 1
T R A I N  S T A T U S  
F u l l  - O r e  
H a l f  - O r e  
F u l l  - W a s t e  
H a l f  - W a s t e  
E m p t y
P R I N T  T A B X Y ( 3 5 , 4 ) ;" 1
P R I N T  T A B X Y ( 3 5 , 5 ) ;" 2
P R I N T  T A B X Y ( 3 5 , 6 ) ; "  3
P R I N T  T A B X Y ( 3 5 , 7 ) ; "  4
P R I N T  T A B X Y ( 3 5 , 8 ) ; "  5
P R I N T  T A B X Y ( 3 5 , 9 ) ; "
I N P U T  " " , N 4  
S E L E C T  N 4  
C A S E  =1
P R I N T  T A B X Y ( 1 2 , 4 )  ; " F u l l  ■
P R I N T  T A B X Y ( 2 , 1 6 ) ; " G 0  T O  
P R I N T  T A B X Y ( 2 , 1 7 )  ; "
P R I N T  T A B X Y ( 2 , 1 8 )  ; "
C A L L  M o v e  11 1  
C A L L  M o v e  12 
C A L L  M o v e 2 3  
C A L L  W e i g h t 2
P R I N T  T A B X Y ( 2 0 , 2 )  ; " S t a t i o n  2 
P R I N T  T A B X Y ( 1 5 , 1 3 ) ; " W a s t e  - F u l l  
P R I N T  T A B X Y ( 1 2 , 4 )  ; " F u l l  - W a s t e  
C A L L  M o v e 3 2 2  
C A L L  M o v e 2 1  
C A S E  = 2
P R I N T  T A B X Y ( 1 2 , 4 )
G O T O  6 0 6 0  
C A S E  = 3
P R I N T  T A B X Y ( 1 2 , 4 )  ; " F u l l  
P R I N T  T A B X Y ( 2 , 1 6 ) ; " G 0  T O  
P R I N T  T A B X Y (2 ,1 7  )
P R I N T  T A B X Y ( 2 , 1 8 )
G O T O  6 0 7 5
Ore "
1. Unloading St. Ore '
2. Loading St. 1 1
3. Unioadi ng St. Waste'
' H a l f  - O r e
Waste "
1. U n l o a d i n g  S t .  W a s t e
2. L o a d i n g  S t .  1
3. U n i o a d i  ng S t . W a s t e
1 4 8
' H a l f  - 
'GO TO :
Waste "
1. L o a d i n g  S t . 1
2. U n l o a d i n g  S t .
C A S E  =4
P R I N T  T A B X Y ( 1 2 , 4 )
P R I N T  T A B X Y ( 2 , 1 6 )
P R I N T  T A B X Y (2 ,17 ) ;"  W a s t e
P R I N T  T A B X Y ( 2 , 1 8 )
C A L L  M o v e 3 3  
C A L L  W e i g h t 2
P R I N T  T A B X Y ( 1 5 , 1 3 ) ; " W a s t e - H a l f , W a s t e - F u l l "
P R I N T  T A B X Y ( 1 2 , 4 ) ; " F u l l  - W a s t e  "
C A L L  M o v e 3 2 2
1. L o a d i  ng S t . 1
2. U n l o a d i n g  S t .  W a s t e
6 1 6 5  
6 1 7 0  
6 1 7 5  
6 1 8 0  
6 1 8 5  
6 1 9 0  
6 1 9 5  
6 2 0 0  
6 2 0 5  
6 2 1 0
6 2 1 5  C A L L  M o v e 2 1  
6 2 2 0  C A S E  =5
6225 PRINT TABXY(12,4);"Empty 
6230 PRINT TABXY(2,16);"G0 TO 
6235 PRINT TABXY(2,17);"
6 2 4 0  C A L L  M o v e 3 3  
6 2 4 5  G O T O  6 0 9 0  
6 2 5 0  E N D  S E L E C T  
6 2 5 5  S U B E N D  
6 2 6 0  S U B  T r a i  n l O
6 2 6 5 O N  K E Y 0 , 1  C A L L  S t o p l
6 2 7 0 P R I N T T A B X Y ( 3 5 , 2 ) " T R A I N S T A T U S II
6 2 7 5 P R I N T T A B X Y ( 3 5 ,4) " 1. F u l l - O r e II
6 2 8 0 P R I N T T A B X Y ( 3 5 , 5 ) " 2. H a l f - O r e li
6 2 8 5 P R I N T T A B X Y ( 3 5 , 6 ) " 3. F u l l - W a s t e li
6 2 9 0 P R I N T T A B X Y ( 3 5 ,7) " 4. H a l f - W a s t e II
6 2 9 5 P R I N T T A B X Y ( 3 5 , 8 ) 11 5. E m p t y ll
6 3 0 0 P R I N T T A B X Y ( 3 5 , 9 ) II II
6 3 0 5 I N P U T " " , N 4
6 3 1 0 S E L E C T N 4
6 3 1 5 C A S E  = 1
6 3 2 0 P R I N T T A B X Y ( 1 2 , 4 ) " F u l l  - O r e II
6 3 2 5 P R I N T T A B X Y ( 2 , 1 6 ) " G O  T O :  1. U n l o a d i n g  S t . O r e  "
6 3 3 0 P R I N T T A B X Y ( 2 , 1 7 ) " 2. L o a d i n g  S t .  1 a n d  2"
6 3 3 5 P R I N T T A B X Y ( 2 , 1 8 ) " 3. U n i o a d i  n g  S t . W a s t e "
6 3 4 0  C A L L  M o v e l l l  
6 3 4 5  C A L L  M o v e l 2  
6 3 5 0  C A L L  M o v e 2 3  
6 3 5 5  C A L L  W e i g h t l
6 3 6 0  P R I N T  T A B X Y ( 1 5 , 1 3 ) W a s t e  - F u l l  
6 3 6 5  P R I N T  T A B X Y ( 2 0 , 2 ) ; " S t a t i o n  2 
6 3 7 0  P R I N T  T A B X Y ( 1 2 , 4 ) H a l f  - W a s t e  
6 3 7 5  C A L L  M o v e 3 5
6 3 8 0  P R I N T  T A B  X Y ( 1 5  , 1 3 ) ; " W a s t e  - H a l f  
6 3 8 5  P R I N T  T A B X Y ( 1 2 , 4 ) ; " F u 11 - W a s t e  
6 3 9 0  C A L L  M o v e 5 2 2  
6 3 9 5  C A L L  M o v e 2 1  
6 4 0 0  C A S E  = 2  
6 4 0 5  P R I N T  T A B X Y ( 1 2 , 4 )
6 4 1 0  G O T O  6 3 2 5  
6 4 1 5  C A S E  =3 
6 4 2 0  P R I N T  T A B X Y ( 1 2 , 4 )
6 4 2 5  P R I N T  T A B X Y ( 2 , 1 6 )
' H a l f  - O r e
F u l l  - W a s t e  "
G O  T O :  1. U n l o a d i n g  S t W a s t e 1
1 4 9
6 4 3 0
6 4 3 5
6 4 4 0
6 4 4 5
6 4 5 0
6 4 5 5
6 4 6 0
6 4 6 5
6 4 7 0
6 4 7 5
6 4 8 0
6 4 8 5
6 4 9 0
6 4 9 5
6 5 0 0
6 5 0 5
6 5 1 0
6 5 1 5
6 5 2 0
6 5 2 5
6 5 3 0
6 5 3 5
6 5 4 0
6 5 4 5
6 5 5 0
6 5 5 5
6 5 6 0
6 5 6 5
6 5 7 0
6 5 7 5
6 5 8 0
6 5 8 5
6 5 9 0
6 5 9 5
6 6 0 0
6 6 0 5
6 6 1 0
6 6 1 5
6 6 2 0
6 6 2 5
6 6 3 0
6 6 3 5
6 6 4 0
6 6 4 5
6 6 5 0
6 6 5 5
6 6 6 0
6 6 6 5
6 6 7 0
6 6 7 5
6 6 8 0
6 6 8 5
6 6 9 0
' H a l f  ■ 
'GO T O
' S t a t i o n  2 
'Full - W a s t e
' E m p t y  
'GO T O
P R I N T  T A B X Y ( 2 , 1 7 ) ;
P R I N T  T A B X Y ( 2 , 1 8 ) ;
G O T O  6 3 4 0  
C A S E  = 4
P R I N T  T A B X Y ( 1 2 , 4 )
P R I N T  T A B X Y ( 2 , 1 6  )
P R I N T  T A B X Y ( 2 , 1 7 )
P R I N T  T A B X Y ( 2 , 1 8 )
C A L L  M o v e 3 3  
C A L L  W e i g h t 2  
P R I N T  T A B X Y ( 1 5 , 1 3 ) ; " W a s t e  - F u l l  
P R I N T  T A B X Y ( 2 0 , 2 ) ;
P R I N T  T A B X Y ( 1 2 , 4 ) ;
C A L L  M o v e 3 2 2  
C A L L  M o v e 2 1  
C A S E  = 5
P R I N T  T A B X Y ( 1 2 , 4 ) ;
P R I N T  T A B X Y ( 2 , 1 6 ) ;
P R I N T  T A B X Y ( 2 , 1 7 ) ;
P R I N T  T A B X Y ( 2 , 1 8 ) ;
C A L L  M o v e 33 
G O T O  6 3 5 5  
E N D  S E L E C T  
S U B E N D  
S U B  T r a i n l l  
O N  K E Y  0 , 1  C A L L  S t o p l  
P R I N T  T A B X Y ( 3 5 , 2 )
P R I N T  T A B X Y ( 3 5 , 4 )
P R I N T  T A B X Y ( 3 5 , 5 )
P R I N T  T A B X Y ( 3 5 , 6 )
P R I N T  T A B X Y ( 3 5 , 7 )
P R I N T  T A B X Y ( 3 5 , 8 )
I N P U T  " " ,N 4  
S E L E C T  N 4  
C A S E  =1
P R I N T  T A B  X Y ( 1 2 , 4 )
P R I N T  T A B X Y ( 2 , 1 6 )
P R I N T  T A B X Y ( 2 , 1 7 )
P R I N T  T A B X Y ( 2 , 1 8 )
C A L L  M o v e  1 1 1  
C A S E  = 2
P R I N T  T A B X Y ( 1 2 , 4 ) ;
P R I N T  T A B X Y ( 2 , 1 5 )  ;
P R I N T  T A B X Y ( 2 , 1 7 )  ;
P R I N T  T A B X Y (2 , 1 8 ) ;
C A L L  M o v e 3 3  
C A L L  W e i g h t 2  
P R I N T  T A B X Y ( 1 5 , 1 3 )
P R I N T  T A B X Y ( 1 2 , 4 ) ;
P R I N T  T A B X Y ( 2 0 , 2 ) ;
C A L L  M o v e 3 2 2  
C A L L  M o v e 21 
C A S E  =3
2. L o a d i n g  S t .  1
3. U n l o a d i n g  S t .
W a s t e  "
1. L o a d i n g  S t . 1
2. U n l o a d i n g  St .
a n d  2' 
W a s t e '
W a s t e
L o a d i n g  S t . 1 
U n l o a d i n g  S t .
a n d  2 
W a s t e 1
T R A I N S T A T U S
1. F u l l - O r e
2. H a l f - O r e
3. F u l l - W a s t e
4. Hal f - W a s t e
5. E m p t y
F u l l - O r e ll
G O  T O : 1. U n i o a d i  ng S t .
H a l f - O r e II
G O  T O : 1. L o a d i n g  S t . 1
2. U n l o a d i n g  S t .
II






6 6 9 5
6 7 0 0
6 7 0 5
6 7 1 0
6 7 1 5
6 7 2 0
6 7 2 5
6 7 3 0
6 7 3 5
6 7 4 0
6 7 4 5
6 7 5 0
6 7 5 5
6 7 6 0
6 7 6 5
6 7 7 0
6 7 7 5
6 7 8 0
6 7 8 5
6 7 9 0
6 7 9 5
6 8 0 0
6 8 0 5
6 8 1 0
6 8 1 5
6 8 2 0
6 8 2 5
6 8 3 0
6 8 3 5
6 8 4 0
6 8 4 5
6 8 5 0
6 8 5 5
6 8 6 0
6 8 6 5
6 8 7 0
6 8 7 5
6 8 8 0
6 8 8 5
6 8 9 0
6 8 9 5
6 9 0 0
6 9 0 5
6 9 1 0
6 9 1 5
6 9 2 0
6 9 2 5
6 9 3 0
6 9 3 5
6 9 4 0
6 9 4 5
6 9 5 0
6 9 5 5
H a l f  • 
G O  T O
E m p t y  
G O  T O
P R I N T  T A B X Y ( 1 2 , 4 )
P R I N T  T A B X Y ( 2 , 1 6 )
P R I N T  T A B X Y ( 2 , 1 7 )
P R I N T  T A B X Y (2 , 1 8 )
C A L L  M o v e  1 1 1  
C A S E  = 4
P R I N T  T A B X Y ( 1 2 , 4 )
P R I N T  T A B X Y (2 , 1 6 )
P R I N T  T A B X Y ( 2 , 1 7 )
P R I N T  T A B X Y ( 2 , 1 8 )
C A L L  M o v e l l l  
C A S E  = 5
P R I N T  T A B X Y ( 1 2 , 4 )
P R I N T  T A B X Y ( 2 , 1 6 )
P R I N T  T A B X Y (2 , 1 7 )
P R I N T  T A B X Y ( 2 , 1 8 )
C A L L  M o v e 3 3  
C A L L  W e i g h t l  
P R I N T  T A B X Y ( 1 5 , 1 3 )  ; " 
P R I N T  T A B X Y ( 2 0 , 2  ) ;" 
P R I N T  T A B X Y (1 2 , 4 )  ; " H a l f  
C A L L  M o v e 3 2  
E N D  S E L E C T  
S U B E N D  
S U B  T r  a i n 12 
O N  K E Y  0 , 1  C A L L  S t o p l  
P R I N T  T A B X Y ( 3 5 , 2 )
P R I N T  T A B X Y ( 3 5 , 4 )
P R I N T  T A B X Y ( 3 5  , 5 )
P R I N T  T A B X Y ( 3 5 , 6 )
P R I N T  T A B X Y ( 3 5 , 7 )
P R I N T  T A B X Y ( 3 5 , 8 )
I N P U T  " " , N 4  
S E L E C T  N 4  
C A S E  =1
P R I N T  T A B X Y ( 1 2 , 4 )
P R I N T  T A B X Y ( 2 , 1 6 )
P R I N T  T A B X Y ( 2 ,1 7  )
P R I N T  T A B X Y (2 , 1 8  )
C A L L  M o v e l l l  
C A S E  = 2
P R I N T  T A B X Y ( 1 2  ,4) ;
P R I N T  T A B X Y ( 2 , 1 6 )  ;
P R I N T  T A B X Y (2 , 1 7 )  ;
P R I N T  T A B X Y ( 2 , 1 8 )  ;
C A L L  M o v e l l l  
C A S E  = 3
P R I N T  T A B X Y ( 12 ,4)
P R I N T  T A B X Y ( 2 , 1 6 )
P R I N T  T A B  X Y (2 ,1 7 )
P R I N T  T A B X Y ( 2 , 1 8 )
C A L L  M o v e l l l  
C A S E  = 4
F u l l  - W a s t e
G O  T O :  1. U n l o a d i n g  S t .  W a s t e 1
Waste "
1. U n l o a d i n g  S t .  W a s t e
1. L o a d i n g  S t .  1
2. U n i o a d i  n g  S t . O r e
- O r e
T R A I N  S T A T U S I
1. F u l l  - O r e I
2. H a l f  - O r e I
3. F u l l  - W a s t e I
4. H a l f  - W a s t e l
5. E m p t y li
F u l l  - O r e
G O  T O :  1. U n l o a d i n g  S t .  O r e
Hal f
G O  T O
-Ore "
: 1. U n l o a d i n g  S t .  O r e
F u l l  ■
G O  T O
Waste "
1. U n l o a d i n g  S t .  W a s t e
1 5 1
6 9 6 0
6 9 6 5
6 9 7 0
6 9 7 5
6 9 8 0
6 9 8 5
6 9 9 0
6 9 9 5
7 0 0 0
7 0 0 5
7 0 1 0
7 0 1 5
7 0 2 0
7 0 2 5
7 0 3 0
7 0 3 5
7 0 4 0
7 0 4 5
7 0 5 0
7 0 5 5
7 0 6 0
7 0 6 5
7 0 7 0
7 0 7 5
7 0 8 0
7 0 8 5
7 0 9 0
7 0 9 5
7 1 0 0
7 1 0 5
7 1 1 0
7 1 1 5
7 1 2 0
7 1 2 5
7 1 3 0
7 1 3 5
7 1 4 0
7 1 4 5
7 1 5 0
7 1 5 5
7 1 6 0
7 1 6 5
7 1 7 0
7 1 7 5
7 1 8 0
7 1 8 5
7 1 9 0
7 1 9 5
7 2 0 0
7 2 0 5
7 2 1 0
7 2 1 5
7 2 2 0
P R I N T  T A B X Y ( 1 2 , 4 ) ; " H a l f  ■
P R I N T  T A B X Y ( 2 , 1 6 ) ; " G 0  T O  
P R I N T  T A B X Y ( 2 , 1 7 )
P R I N T  T A B X Y ( 2 , 1 8 )
C A L L  M o v e 3 3  
C A L L  W e i g h t 2  
P R I N T  T A B X Y ( 1 5 , 1 3 )  ; "
P R I N T  T A B X Y ( 2 0 , 2 ) ; "
P R I N T  T A B X Y ( 1 2 , 4 ) ; " F u 11 - W a s t e  
C A L L  M o v e 3 2 2  
C A L L  M o v e 2 1  
C A S E  =5
P R I N T  T A B X Y ( 1 2 , 4 ) ; " E m p t y  
P R I N T  T A B X Y ( 2 , 1 6 ) ; " G 0  T O :  1 
P R I N T  T A B X Y ( 2 , 1 7 )  ; " 2
P R I N T  T A B X Y ( 2 , 1 8 )  ;"
C A L L  M o v e 3 3
C A L L  W e i g h t l
P R I N T  T A B X Y ( 1 5 , 1 3 )  ;"
P R I N T  T A B X Y ( 2 0 , 2 )  ;"
P R I N T  T A B X Y ( 1 2 , 4 ) ; " H a l f  - W a s t e  
C A L L  M o v e 5  
E N D  S E L E C T  
S U B E N D  
S U B  T r a i n l 3  
O N  K E Y  0 , 1  C A L L  S t o p l  
P R I N T  T A B X Y ( 3 5 , 2 )
P R I N T  T A B X Y ( 3 5 , 4 )
P R I N T  T A B X Y ( 3 5 , 5 )
P R I N T  T A B X Y ( 3 5 , 6 )
P R I N T  T A B X Y ( 3 5 , 7 )
P R I N T  T A B X Y ( 3 5 , 8 )
I N P U T  " " , N 4  
S E L E C T  N 4  
C A S E  =1
P R I N T  T A B X Y ( 1 2 , 4 )
P R I N T  T A B X Y ( 2 , 1 6 )
P R I N T  T A B X Y ( 2 , 1 7 )
P R I N T  T A B X Y ( 2 , 1 8 )
C A L L  M o v e  1 1 1  
C A S E  =2
P R I N T  T A B X Y ( 1 2 , 4 ) ; " H a l f  •
P R I N T  T A B X Y ( 2 , 1 6 ) : " G O  T O  
P R I N T  T A B X Y ( 2 , 1 7 ) ;"
P R I N T  T A B X Y ( 2 , 1 8 ) ; "
C A L L  M o v e 5 5  
P R I N T  T A B X Y ( 2 0 , 2 ) ; "
P R I N T  T A B X Y ( 1 5 , 1 3 ) ; "
P R I N T  T A B  X Y ( 1 2 , 4 ) ; " F u l l  
C A L L  M o v e 5 2 2  
C A L L  M o v e 2 1  
C A S E  =3
P R I N T  T A B X Y ( 1 2 , 4 ) ; " Fu 1 1
Waste 1
1. L o a d i  ng S t .  1
2. U n l o a d i n g  S t .  W a s t e
L o a d i n g  S t .  1 
U n l o a d i n g  S t .  W a s t e
T R A I N  S T A T U S
F u l l  • 
H a l f  ■ 
F u l l  ■ 
H a l f  ■ 
E m p t y
O r e
O r e
W a s t e
W a s t e
F u l l  ■ 
G O  T O
O r e  "
1. U n l o a d i n g  S t .  O r e
O r e
1. L o a d i n g  S t .  2
2. U n l o a d i n g  S t .  O r e
- O r e
- W a s t e
1 5 2
7 2 2 5
7 2 3 0
7 2 3 5
7 2 4 0
7 2 4 5
7 2 5 0
7 2 5 5
7 2 6 0
7 2 6 5
7 2 7 0
7 2 7 5
7 2 8 0
7 2 8 5
7 2 9 0
7 2 9 5
7 3 0 0
7 3 0 5
7 3 1 0
7 3 1 5
7 3 2 0
7 3 2 5
7 3 3 0
7 3 3 5
7 3 4 0
7 3 4 5
7 3 5 0
7 3 5 5
7 3 6 0
7 3 6 5
7 3 7 0
7 3 7 5
7 3 8 0
7 3 8 5
7 3 9 0
7 3 9 5
7 4 0 0
7 4 0 5
7 4 1 0
7 4 1 5
7 4 2 0
7 4 2 5
7 4 3 0
7 4 3 5
7 4 4 0
7 4 4 5
7 4 5 0
7 4 5 5
7 4 6 0
7 4 6 5
7 4 7 0
7 4 7 5
7 4 8 0
7 4 8 5
' E m p t y  
'GO T O
P R I N T  T A B X Y (2 ,1 6)
P R I N T  T A B X Y ( 2 , 1 7 )
P R I N T  T A B X Y ( 2 , 1 8 )
C A L L  M o v e l l l  
C A S E  =4
P R I N T  T A B  X Y ( 1 2 , 4 ) ; " H a  I f 
P R I N T  T A B X Y ( 2 , 1 6 ) ; " G O  T O  
P R I N T  T A B X Y ( 2 , 1 7 )
P R I N T  T A B X Y ( 2 , 1 8 ) ; "
C A L L  M o v e m  
C A S E  =5
P R I N T  T A B X Y ( 1 2 , 4 )
P R I N T  T A B X Y ( 2 , 1 6 )
P R I N T  T A B X Y (2 , 1 7 ) ; "  2.
P R I N T  T A B X Y ( 2 , 1 8 ) ; "
C A L L  M o v e 5 5
P R I N T  T A B X Y ( 1 5 , 1 3 ) ; "
P R I N T  T A B X Y ( 2 0 , 2 ) ; "
P R I N T  T A B X Y ( 1 2 , 4 ) ; " H a l f  - O r e  
C A L L  M o v e 5 2  
E N D  S E L E C T  
S U B E N D  
S U B  T r a i n l 4  
O N  K E Y  0 , 1  C A L L  S t o p l  
P R I N T  T A B X Y ( 3 5 , 2 )
P R I N T  T A B X Y ( 3 5 , 4 )
P R I N T  T A B X Y ( 3 5 , 5 )
P R I N T  T A B X Y ( 3 5 , 6 )
P R I N T  T A B X Y ( 3 5 , 7 )
P R I N T  T A B X Y ( 3 5 , 8 )
I N P U T  " " , N 4  
S E L E C T  N4 
C A S E  =1
P R I N T  T A B X Y ( 1 2 , 4 ) ;
P R I N T  T A B X Y (2 , 1 6 ) ;
P R I N T  T A B X Y (2 , 1 7 ) ;
P R I N T  T A B X  Y (2 ,18) ;
C A L L  M o v e l l l  
C A S E  =2
P R I N T  T A B X Y ( 1 2 , 4 )  ;
P R I N T  T A B X Y ( 2 , 1 6 ) ; " G 0  T O  
P R I N T  T A B X Y (2 , 1 7 ) ; "
P R I N T  T A B X Y ( 2 , 1 8 ) ; "
C A L L  M o v e m  
C A S E  =3
P R I N T  T A B X Y ( 1 2 , 4 )
P R I N T  T A B X Y ( 2 , 1 6 )
P R I N T  T A B X Y ( 2 , 1 7 )
P R I N T  T A B X Y ( 2 , 1 8 )
C A L L  M o v e l l l  
C A S E  =4
P R I N T  T A B X Y ( 1 2 , 4 ) ; " H a l f  - 
P R I N T  T A B X Y (2 , 1 6 ) ; " G 0  T O :
G O  T O :  1. U n l o a d i n g  S t .  W a s t e "
W a s t e  "
1. U n l o a d i n g  S t Waste"I
L o a d i n g  S t .  2 
U n l o a d i n g  S t .  O r e






F u l l  ■ 
H a l f  ■ 
F u l l  ■ 
H a l f  ■ 
E m p t y
O r e
O r e
W a s t e
W a s t e
'Full - 
'GO T O :
O r e  "
1. U n l o a d i n g  S t O r e
H a l f  - O r e
1. U n l o a d i n g  S t .  O r e
F u l l  - 
'GO T O
W a s t e  "
1. U n l o a d i n g  S t .  W a s t e "
W a s t e  "
1. L o a d  i ng S t .
1 5 3
7 4 9 0  
7 4 9 5  
7 5 0 0  
7 5 0 5  
7 5 1 0  
7 5 1 5  
7 5 2 0  
7 5 2 5  
7 5 3 0  
7 5 3 5  
7 5 4 0  
7 5 4 5  
7 5 5 0  
7 5 5 5  
7 5 6 0  
7 5 6 5  
7 5 7 0  
7 5 7 5  
7 5 8 0  
7 5 8 5  
7 5 9 0  
7 5 9 5  
7 6 0 0  
7 6 0 5  
7 6 1 0  
7 5 1 5  
7 6 2 0  
7 6 2 5  
7 6 3 0  
7 6 3 5  
7 6 4 0  
7 6 4 5  
7 6 5 0  
7 6 5 5  
7 6 6 0  
7 6 6 5  
7 6 7 0  
7 6 7 5  
7 6 8 0  
7 6 8 5  
7 6 9 0  
7 6 9 5  
7 7 0 0  
7 7 0 5  
7 7 1 0  
7 7 1 5  
7 7 2 0  
7 7 2 5  
7 7 3 0  
7 7 3 5  
7 7 4 0  
7 7 4 5  
7 7 5 0
F u l l  - W a s t e
' E m p t y  
'GO TO:
P R I N T  T A B X Y ( 2 , 1 7 ) ; “
P R I N T  T A B X Y (2 , 1 8 ) ; "
C A L L  M o v e 5 5  
P R I N T  T A B X ( 1 5 , 1 3 )
P R I N T  T A B X Y ( 1 2 , 4 )
P R I N T  T A B X Y ( 2 0 , 2 )
C A L L  M o v e 5 2 2  
C A L L  M o v e 2 1  
C A S E  = 5
P R I N T  T A B X Y ( 1 2 , 4 )
P R I N T  T A B X  Y ( 2 , 1 6 )
P R I N T  T A B X Y ( 2 , 1 7 )
P R I N T  T A B X Y ( 2 , 1 8 )
C A L L  M o v e 5 5  
P R I N T  T A B X Y ( 1 5 , 1 3 )
P R I N T  T A B X Y ( 2 0 , 2 ) ;
P R I N T  T A B X Y ( 1 2 , 4 ) ;
C A L L  M o v e s s  
E N D  S E L E C T  
S U B E N O  
S U B  M o v e 12 
P R I N T  T A B X Y ( 3 8 , 8 )
P R I N T  T A B X Y ( 3 8 , 2 )
P R I N T  T A B X Y ( 3 8 , 3 )
P R I N T  T A B X Y ( 3 5  ,1)
P R I N T  T A B X Y ( 3 5 , 6 )
P R I N T  T A B X Y ( 3 5 , 7 )
P A U S E
P R I N T  T A B X Y ( 3 8 , 8 )
C L E A R  7 0 9
O N  K E Y  0 , 1  C A L L  S t o p l
O N  I N T R  7 G O S U B  7 8 7 0
E N A B L E  I N T R  7 ; 2 0 2
O U T P U T  7 0 9 ;  " D E I  , 3 7 7 S E 2 0 2 D S 1  , 3 7 7 "
O U T P U T  7 0 9  ;" D R  1"
E N T E R  7 0 9  ; L
O U T P U T  7 0  9 ; " D E 3 , 3 7 7 S E 2 0 2 D S 1 , 3 7 7  " 
O U T P U T  7 0 9 ; " D R 3 "
E N T E R  7 0 9  ; K 
K = K - 3 0 0
2. U n l o a d i n g  S t .  W a s t e '
L o a d i n g  S t .  2 
U n l o a d i n g  S t .  W a s t e 1
H i t  c o n t i n u e  k e y  w h e n  c a r  e m p t y
M o v e  l o c o  t o  B1
II
IF K = 4 0  T H E N  G O T O  7 7 7 0  
IF K = 0 T H E N
P R I N T  T A B X Y ( 1 8 , 6 ) ; " N e u t r a l  "
G O T O  7 7 2 0
IF K = 2 0  T H E N
P R I N T  T A B X Y ( l 8 , 6 ) ; " S a
P R I N T  T A B  X Y ( 3 8 , 3  ) ; " M o v e  s w i t c h  t o  S b ,  m a n u a l  o v e r r i d e "  
P R I N T  T A B X Y ( 3 8 , 4 ) ; " H i t  c o n t i n u e  k e y  w h e n  r e a d y  "
P R I N T  T A B X Y ( 1 5 , 1 4 ) ; " O n  
P A U S E
P R I N T  T A B X Y ( 3 8 , 3 ) ;"
P R I N T  T A B X Y ( 3 8 , 4 ) ;"
P R I N T  T A B X Y ( 1 5 , 1 4 ) ; " O f f  "
1 5 4
7 7 5 5  G O T O  7 6 4 5
7 7 6 0  E N D  IF
7 7 6 5  G O T O  7 6 4 5
7 7 7 0  P R I N T  T A B X Y ( 1 8 , 6 )  ; " S b
7 7 7 5  O U T P U T  7 0 9 ; " D C 4 , 0 "
7 7 8 0  O U T P U T  7 0 9 ; " D R 4 , 0 "
7 7 8 5  E N T E R  7 0 9 ; A a
7 7 9 0  IF A a < > !  T H E N
7 7 9 5  P R I N T  T A B X Y ( 8 , 7 ) ; " R e d
7 8 0 0  P R I N T  T A  B X Y ( 3 8 , 2  ) ;" L i g h t 1 f a i l u r e ,  m a n u a l  o v e r r i d e  11 
7 8 0 5  P R I N T  T A B X Y ( 3 8 , 8 ) ; " H i t  c o n t i n u e  k e y  w h e n  r e a d y  "
7 8 1 0  P R I N T  T A B X Y ( 1 5 , 1 4 ) ; " 0 n  
7 8 1 5  P A U S E
7 8 2 0  P R I N T  T A B X Y ( 1 5 , 1 4 ) ; " O f f  "
7 8 2 5  P R I N T  T A B X Y ( 3 8 , 2 ) ; "
7 8 3 0  P R I N T  T A B X Y ( 3 8 , 8 ) ; "
7 8 3 5  G O T O  7 7 7 5  
7 8 4 0  E L S E
7 8 4 5  P R I N T  T A B X Y ( 8 , 7 ) ; " G r e e n  "
7 8 5 0  E N D  IF
7 8 5 5  ! M o n i t o r i n g  l o c o m o t i v e  m o v e m e n t
7 8 6 0  G O T O  7 8 5 5
7 8 6 5  S T O P
7 8 7 0  P = S P 0 L L ( 7 0 9 )
7 8 7 5  O U T P U T  7 0 9 ; " D I 1 "
7 8 8 0  E N T E R  7 0 9 ; A
7 8 8 5  IF A = 0  T H E N  G O T O  8 0 2 0
7 8 9 0  IF A = 1 T H E N
7 8 9 5  P R I N T  T A B X Y ( 1 5 , 3 ) ;  " 3 - L o a d i n g  S t . 1 - N o r t h  "
7 9 0 0  E L S E  
7 9 0 5  IF A = 2 T H E N
7 9 1 0  P R I N T  T A B X Y ( 15 , 3 ) ; " 3 - L o a d i n g  S t . 1 - S o u t h  "
7 9 1 5  E N D  IF
7 9 2 0  IF A = 4  T H E N
7 9 2 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 2 - E a s t
7 9 3 0  G O T O  8 3 4 5
7 9 3 5  E N D  IF
7 9 4 0  IF A = 1 0  T H E N
7 9 4 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 2 - W e s t
7 9 5 0  G O T O  8 3 4 5
7 9 5 5  E N D  IF
7 9 6 0  IF A = 2 0  T H E N
7 9 6 5  P R I N T  T A B X Y ( 1 5  ,3} ;"6
7 9 7 0  E L S E
7 9 7 5  IF A = 4 0  T H E N
7 9 8 0  P R I N T  T A B X Y ( 15 ,3) ; " 5 - L o a d i n g  S t . 2 - S o u t h  "
7 9 8 5  E L S E
7 9 9 0  IF A = 1 0 0  T H E N
7 9 9 5  P R I N T  T A B X Y ( 1 5  , 3 ); 1 5 - L o a d i n g  S t . 2 - N o r t h  "
8 0 0 0  E L S E
8 0 0 5  IF A = 2 0 0  T H E N
8 0 1 0  P R I N T  T A B X Y ( 15 , 3 ) ; " 4 - W e s t
8 0 1 5  E L S E
8 0 2 0
8 0 2 5
8 0 3 0
8 0 3 5
8 0 4 0
8 0 4 5
8 0 5 0
8 0 5 5
8 0 6 0
8 0 6 5
8 0 7 0
8 0 7 5
8 0 8 0
8 0 8 5
8 0 9 0
8 0 9 5
8 1 0 0
8 1 0 5
8 1 1 0
8 1 1 5
8 1 2 0
8 1 2 5
8 1 3 0
8 1 3 5
8 1 4 0
8 1 4 5
8 1 5 0
8 1 5 5
8 1 6 0
8 1 6 5
8 1 7 0
8 1 7 5
8 1 8 0
8 1 8 5
8 1 9 0
8 1 9 5
8 2 0 0
8 2 0 5
8 2 1 0
8 2 1 5
8 2 2 0
8 2 2 5
8 2 3 0
8 2 3 5
8 2 4 0
8 2 4 5
8 2 5 0
8 2 5 5
8 2 6 0
8 2 5 5
8 2 7 0
8 2 7 5
8 2 8 0
O U T P U T  7 0 9  ; " DI 3"
E N T E R  7 0 9  ; B
IF B = 0 T H E N  P R I N T  T A B X Y ( 1 8 , 6 )  : " S b  
IF B = 1 T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) ; " 4 - E a s t  
E L S E
IF B = 2  T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - U n l o a d i n g  S t .
G O T O  9 1 9 0
E N D  IF
E N D  IF
E N D  IF
IF B = 4  T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - U n l o a d i n g  St .  
P R I N T  T A B X Y ( 1 8 , 6 ) ; ' N e u t r a l  "
E L S E
IF B = 1 0  T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - P a r k  S t .
P R I N T  T A B X Y ( 1 8 , 6 ) ; " N e u t r a l  »
E N D  IF 
E N D  IF 
E N D  IF
IF B = 2 0 T H E N  P R I N T  T A B X Y ( 1 8 , 6 ) ; " Sa 
IF B = 21 T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) ; " 4 - E a s t  
P R I N T  T A B X Y ( 1 8 , 6 ) ; " S a  
E L S E
IF B = 2 2  T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - U n l o a d i n g  S t .  
P R I N T  T A B X Y ( 1 8 , 6 ) ; " S a  
G O T O  8 3 4 0  
E N D  IF
IF B = 2 4  T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) 1 - U n l o a d i n g  S t .
P R I N T  T A B X Y ( 1 8 , 6 ) ; " S a
E L S E
IF B = 3 0  T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - P a r k  S t .
P R I N T  T A B X Y ( 1 8 , 6 ) ; " S a  
E N D  IF 
E N D  IF 
E N D  IF
IF B = 4 0  T H E N  P R I N T  T A B X Y ( 1 8 , 6 )  ; " S b  
IF B = 41 T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) ; " 4 - E a s t  
P R I N T  T A B X Y ( 1 8 , 6 ) ; " S b  
E L S E
IF B = 4 2  T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - U n l o a d i n g  S t .
P R I N T  T A B X Y ( 1 8 , 6 ) ; " S b  
E L S E
IF B = 4 4  T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - U n l o a d i n g  S t .
O r e
W a s t e
O r e
W a s t e
O r e
W a s t e
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8 2 8 5  P R I N T  T A B X Y ( 1 8 , 6 ) ; " S b  
8 2 9 0  E L S E
8 2 9 5  IF B <= 5 0  T H E N
8 3 0 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - P a r k  St
8 3 0 5  P R I N T  T A B X Y ( 1 8 , 6 ) ; " S a
8 3 1 0  E N D  IF
8 3 1 5  E N D  IF
8 3 2 0  E N D  IF
8 3 2 5  S T A T U S  7 , 1 ; A
8 3 3 0  S T A T U S  7 , 1 ; B
8 3 3 5  E N A B L E  I N T R  7
8 3 4 0  R E T U R N
8 3 4 5  O U T P U T  7 0 9 ; " D 0 4 , 0 "
8 3 5 0  O U T P U T  7 0 9 ; " D R 4 ,0"
8 3 5 5  E N T E R  7 0 9 ; A a
8 3 6 0  I F  A a O l  T H E N
8 3 6 5  P R I N T  T A B X Y ( 8 , 7 ) ; " R e d
8 3 7 0  G O T O  8 4 6 0
8 3 7 5  E L S E
8 3 8 0  P R I N T  T A B X Y ( 8 , 7 ) ; " G r e e n  »
8 3 8 5  P R I N T  T A B X Y ( 3 8 , 2 ) ; " L i g h t  1 f a i l u r e ,  m a n u a l  o v e r r i d e  " 
8 3 9 0  P R I N T  T A B X Y ( 3 8 , 8  ) ; " H i t  c o n t i n u e  k e y  w h e n  r e a d y  "
8 3 9 5  P R I N T  T A B X Y (1 5 , 1 4 ) ; " O n  
8 4 0 0  P A U S E
8 4 0 5  P R I N T  T A B X Y ( 1 5 , 1 4 ) ; " O f f  "
8 4 1 0  P R I N T  T A B X Y ( 3 8 , 2 ) ; "
8 4 1 5  P R I N T  T A B X Y ( 3 8 , 8 ) ; "
8 4 2 0  G O T O  8 3 4 5  
8 4 2 5  E N D  IF 
8 4 3 0  G O T O  8 4 6 0  
8 4 3 5  E N D  IF 
8 4 4 0  E N D  IF 
8 4 4 5  E N D  IF 
8 4 5 0  E N D  IF 
8 4 5 5  E N D  IF 
8 4 6 0  S U B E N D  
8 4 6 5  S U B  M o v e 2 5
8 4 7 0  P R I N T  T A B X Y ( 3 8 , 1 )  ;" M o v e  l o c o  t o  B 1 . 5
8 4 7 5  C L E A R  7 0 9
8 4 8 0  O N  K E Y  0 , 1  C A L L  S t o p l
8 4 8 5  O N  I N T R  7 G O S U B  8 7 0 5
8 4 9 0  E N A B L E  I N T R  7 ; 2 0 2
8 4 9 5  O U T P U T  7 0 9 ;  " D E I  , 3 7 7 S E 2 0 2 D S 1 , 3 7 7 "
8 5 0 0  O U T P U T  7 0 9  ;" D R 1"
8 5 0 5  E N T E R  7 0 9  ; L
8 5 1 0  O U T P U T  7 0 9  ;" D E 3 , 3 7 7 S E 2 0 2 D S 3  , 3 7 7  "
8 5 1 5  O U T P U T  7 0 9 ; " D R 3 "
8 5 2 0  E N T E R  7 0 9  ; K 
8 5 2 5  K = K - 3 0 0
8 5 3 0  IF K = 2 0  T H E N  G O T O  8 6 0 5  
8 5 3 5  IF K = 0 T H E N
8 5 4 0  P R I N T  T A B X Y ( 1 8 , 6 ) ; " N e u t r a l  "
8 5 4 5  G O T O  8 5 6 0
8 5 5 0
8 5 5 5
8 5 6 0
8 5 6 5
8 5 7 0
8 5 7 5
8 5 8 0
8 5 8 5
8 5 9 0
8 5 9 5
8 6 0 0
8 6 0 5
8 6 1 0
8 6 1 5
8 6 2 0
8 6 2 5
8 6 3 0
8 6 3 5
8 6 4 0
8 6 4 5
8 6 5 0
8 6 5 5
8 6 6 0
8 6 6 5
8 6 7 0
8 6 7 5
8 6 8 0
8 6 8 5
8 6 9 0
8 6 9 5
8 7 0 0
8 7 0 5
8 7 1 0
8 7 1 5
8 7 2 0
8 7 2 5
8 7 3 0
8 7 3 5
8 7 4 0
8 7 4 5
8 7 5 0
8 7 5 5
8 7 6 0
8 7 6 5
8 7 7 0
8 7 7 5
8 7 8 0
8 7 8 5
8 7 9 0
8 7 9 5
8 8 0 0
8 8 0 5
8 8 1 0
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E L S E
P R I N T  T A B X Y ( 1 8 , 6 ) ; " S b
P R I N T  T A B X Y ( 3 8 , 3 ) ; " M o v e  s w i t c h  t o  S a ,  m a n u a l  o v e r r i d e  
P R I N T  T A B X Y ( 3 8 , 8 ) ; " H i t  c o n t i n u e  k e y  w h e n  r e a d y  
P R I N T  T A B X Y ( l 5 , 1 4 ) ; " 0 n  "
P A U S E
P R I N T  T A B X Y ( 3 8 , 3 ) ; "
P R I N T  T A B X Y ( 3 8 , 8 ) ; "
P R I N T  T A B X Y ( 1 5 , 1 4 ) ; " O f f  "
G O T O  8 4 8 5  
E N D  IF
P R I N T  T A B X Y ( 1 8 , 6 ) ; " S a  
O U T P U T  7 0 9 ; " D C 4 , 4 "  
O U T P U T  7 0 9 ; " D R 4 , 4 "  
E N T E R  7 0 9  ;A e  
I F  A e < > 2 0  T H E N
P R I N T  T A B X Y ( 8 , 1 1 ) ;  " R e d
P R I N T  T A  8 X Y (3 8 , 6  ) ;" L i g h t 5 f a i l u r e ,  m a n u a l  o v e r r i d e  
P R I N T  T A B X Y ( 3 8 , 8  ); " H i t  c o n t i n u e  k e y  w h e n  r e a d y  
P R I N T  T A B X Y ( 15 , 1 4 ) ; " O n  
P A U S E
II
II
P R I N T  T A B X Y ( 1 5 , 1 4 ) ; " O f f  " 
P R I N T  T A B X Y ( 3 8 , 6 ) ;"
P R I N T  T A B X Y ( 3 8 , 8 ) ; "
G O T O  8 6 1 0  
E L S E
P R I N T  T A B X Y ( 8 , 1 1 ) ; " G r e e n  " 
E N D  IF
! M o n i t o r i n g  l o c o m o t i v e  m o v e m e n t
G O T O  8 6 9 0
S T O P
P = S P O L L ( 7 0 9 )
O U T P U T  7 0 9  ; " D 1 1"
E N T E R  7 0 9  ;A
I F  A = 0  T H E N  G O T O  8 8 6 0
I F  A = 1 T H E N
P R I N T  T A B X Y ( 15 ,3) ; " 3 - L o a d i n g  S t . 1 - N o r t h  " 
E L S E
IF A = 2 T H E N
P R I N T  T A B X Y ( 1 5 , 3 )  ; " 3 - L o a d i n g  S t . 1 - S o u t h  " 
E N D  IF 
I F  A = 4  T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) ;  " 2 - E a s t  
E L S E
IF A = 1 0  T H E N
P R I N T  T A B X Y ( 15 , 3 ) ;  " 2 - W e s t  
E N D  IF
I F  A = 2 0  T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) ; " 6
G O T O  9 1 9 0
E N D  IF
E N D  IF
E N D  IF
8 8 1 5
8 8 2 0
8 8 2 5
8 8 3 0
8 8 3 5
8 8 4 0
8 8 4 5
8 8 5 0
8 8 5 5
8 8 6 0
8 8 6 5
8 8 7 0
8 8 7 5
8 8 8 0
8 8 8 5
8 8 9 0
8 8 9 5
8 9 0 0
8 9 0 5
8 9 1 0
8 9 1 5
8 9 2 0
8 9 2 5
8 9 3 0
8 9 3 5
8 9 4 0
8 9 4 5
8 9 5 0
8 9 5 5
8 9 6 0
8 9 6 5
8 9 7 0
8 9 7 5
8 9 8 0
8 9 8 5
8 9 9 0
8 9 9 5
9 0 0 0
9 0 0 5
9 0 1 0
9 0 1 5
9 0 2 0
9 0 2 5
9 0 3 0
9 0 3 5
9 0 4 0
9 0 4 5
9 0 5 0
9 0 5 5
9 0 6 0
9 0 6 5
9 0 7 0
9 0 7 5
IF A = 4 0  T H E N
P R I N T  T A B X Y ( 1 5  , 3 ) ; " 5 - L o a d i n g  S t . 2 - S o u t h  
E L S E
IF A = 1 0 0  T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) ; " 5 - L o a d i n g  S t . 2 - N o r t h
G O T O  9 2 8 5
IF A = 2 0 0  T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) ; " 4 - W e s t
E L S E
O U T P U T  7 0 9  ; " D 1 3"
E N T E R  7 0 9  ; B
IF B = 0 T H E N  P R I N T  T A B X Y ( 1 8 , 6 ) ; " S b  
IF B = 1 T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - U n l o a d i n g  S t .  O r e  
E L S E
IF B = 2  T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - U n l o a d i n g  S t .  O r e
G O T O  9 1 9 0
E N D  IF
E N D  IF
E N D  IF
IF B = 4  T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - U n l o a d i n g  S t .  W a s t e  
P R I N T  T A B X Y ( 1 8 , 6 ) ; " N e u t r a l  "
E L S E
IF B = 1 0  T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - P a r k  St .
P R I N T  T A B X Y ( 1 8 , 6 ) ; " N e u t r a l  "
E N D  IF 
E N D  IF 
E N D  IF
IF B = 2 0  T H E N  P R I N T  T A B X Y ( 1 8 , 6  ) ;" Sa 
IF B = 21 T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - U n l o a d i n g  S t .  O r e
P R I N T  T A B X Y ( 1 8 , 6 ) ; " S a
E L S E
IF B = 2 2  T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - U n l o a d i n g  S t .  O r e  
P R I N T  T A B X Y ( 1 8 , 6 ) ; " S a  
G O T O  9 1 8 5  
E N D  IF
IF B = 2 4  T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - U n l o a d i n g  S t .  W a s t e
P R I N T  T A B X Y ( 1 8 , 6 ) ; " S a
E L S E
IF B = 3 0  T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - P a r k  S t .
P R I N T  T A B X Y ( 1 8 , 6 ) ; " S a  
E N D  IF 
E N D  IF 
E N D  IF
IF B = 4 0  T H E N  P R I N T  T A B  X Y ( 1 8 , 6 )  ; " S b  
IF B = 41 T H E N
9 0 8 0
9 0 8 5
9 0 9 0
9 0 9 5
9 1 0 0
9 1 0 5
9 1 1 0
9 1 1 5
9 1 2 0
9 1 2 5
9 1 3 0
9 1 3 5
9 1 4 0
9 1 4 5
9 1 5 0
9 1 5 5
9 1 6 0
9 1 7 0
9 1 7 5
9 1 8 0
9 1 8 5
9 1 9 0
9 1 9 5
9 2 0 0
9 2 0 5
9 2 1 0
9 2 1 5
9 2 2 0
9 2 2 5
9 2 3 0
9 2 3 5
9 2 4 0
9 2 4 5
9 2 5 0
9 2 5 5
9 2 6 0
9 2 6 5
9 2 7 0
9 2 7 5
9 2 8 0
9 2 8 5
9 2 9 0
9 2 9 5
9 3 0 0
9 3 0 5
9 3 1 0
9 3 1 5
9 3 2 0
9 3 2 5
9 3 3 0
9 3 3 5
9 3 4 0
9 3 4 5
P R I N T  T A B X Y ( 1 5 , 3 ) ; " 4 - E a s t  
P R I N T  T A B X Y ( 1 8 , 6 ) ; " S b  
E L S E
IF B = 4 2  T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - U n l o a d i n g  St.
P R I N T  T A B X Y ( 1 8 , 6 ) ; " S b
E L S E
IF B = 4 4  T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) 1 - U n l o a d i n g  S t .
P R I N T  T A B X Y ( 1 8 , 6 ) ; " S b
E L S E
IF B = 5 0  T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - P a r k  S t .
P R I N T  T A B X Y ( 1 8 , 6 ) ; " S a  
E N D  IF 
E N D  IF 
E N D  IF
S T A T U S  7 , 1 ; A 
S T A T U S  7 , 3  ; B 
E N A B L E  I N T R  7 
R E T U R N
O U T P U T  7 0 9  ; " D O O ,4"
O U T P U T  7 0 9 ; " D R 4 , 4 "
E N T E R  7 0 9  ; A e  
IF A e < > 2 0  T H E N  
P R I N T  T A 3 X Y ( 3 , l l ) ; " R e d  
G O T O  9 2 7 5  
E L S E
P R I N T  T A B X Y ( 8 , 1 1 ) ; " G r e e n  "
P R I N T  T A B X Y ( 3 8 , 6 ) ; " L i g h t  5 f a i l u r e ,  
P R I N T  T A B X Y ( 3 8 , 8 ) ; " H i t  c o n t i n u e  k e y  
P R I N T  T A B X Y ( l 5 , 1 4 ) ; " 0 n  
P A U S E
P R I N T  T A B X Y ( 1 5 , 1 4 ) ; " O f f  "
P R I N T  T A B X Y ( 3 8 , 6 ) ;"
P R I N T  T A B X Y ( 3 8 , 8 ) ; "
G O T O  9 1 9 0  
E N D  IF 
G O T O  9 1 7 0  
E N D  IF 
S U B E N D  
S U B  M o v e 3 5
P R I N T  T A B X Y ( 3 8 , 1 ) M o v e  l o c o  
C L E A R  7 0 9
O N  K E Y  0 , 1  C A L L  S t o p l
O U T P U T  7 0 9 ; " D E I , 3 7 7 S E 2 0 2 D S 1 , 3 7 7 "
O U T P U T  7 0 9  ; " DR 1"
E N T E R  7 0 9  ; L
O U T P U T  7 0 9  ; " D E 3 , 3 7 7 S E 2 0 2 D S 1  , 3 7 7  " 
O U T P U T  7 0 9  ; " D R 3"
E N T E R  7 0 9  ; K 
K = K - 3 0 0
O N  I N T R  7 G O S U B  9 4 5 0
O r e
Waste "
m a n u a l  o v e r r i d e  
w h e n  r e a d y
t o  B1 . 5
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9 3 5 0  
9 3 5 5  
9 3 6 0  
9 3 6 5  
9 3 7 0  
9 3 7 5  
9 3 8 0  
9 3 8 5  
9 3 9 0  
9 3 9 5  
9 4 0 0  
9 4 0 5  
9 4 1 0  
9 4 1 5  
9 4 2 0  
9 4 2 5  
9 4 3 0  
9 4 3 5  
9 4 4 0  
9 4 4 5  
9 4 5 0  
9 4 5 5  
9 4 6 0  
9 4 6 5  
9 4 7 0  
9 4 7 5  
9 4 8 0  
9 4 8 5  
9 4 9 0  
9 4 9 5  
9 5 0 0  
9 5 0 5  
9 5 1 0  
9 5 1 5  
9 5 2 0  
9 5 2 5  
9 5 3 0  
9 5 3 5  
9 5 4 0  
9 5 4 5  
9 5 5 0  
9 5  55 
9 5 6 0  
9 5 6 5  
9 5 7 0  
9 5 7 5  
9 5 8 0  
9 5 8 5  
9 5 9 0  
9 5 9 5  
9 6 0 0  
9 6 0 5  
9 6 1 0
E N A B L E  I N T R  7 ; 2 0 2  
O U T P U T  7 0 9 ; " D C 4 , 3 "
O U T P U T  7 0 9  ; " D R 4 , 3 "
E N T E R  7 0 9 ; A d  
IF A d O l O  T H E N  
P R I N T  T A B X Y ( 8 , 1 0 ) ; " R e d
T A B X Y ( 3 8 , 5 ) ; " L i g h t  4 f a i l u r e ,  m a n u a l  o v e r r i d e  11 
P R I N T  T A B X Y ( 3 8 , 8 ) ; " H i t  c o n t i n u e  k e y  w h e n  r e a d y  "
P R I N T  T A B X Y ( l 5 , 1 4 ) ; " 0 n  
P A U S E
P R I N T  T A B X Y ( 1 5 , 1 4 ) ; " O f f  "
P R I N T  T A B X Y ( 3 8 , 5 )
P R I N T  T A B X Y ( 3 8 , 8 ) ; "
G O T O  9 3 5 5  
E L S E
P R I N T  T A B X Y ( 8 , 1 0 ) ; " G r e e n  "
E N D  IF
! M o n i t o r i n g  l o c o m o t i v e  m o v e m e n t
G O T O  9 4 3 5
S T O P
P = S P 0 L L ( 7 0 9 )
O U T P U T  7 0 9  ; " D I 1"
E N T E R  7 0 9  ; A
IF A = 0 T H E N  G O T O  9 6 0 5
IF A = 1 T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) ; " 3 - L o a d i n g  S t . 1 - N o r t h  "
E L S E
IF A = 2 T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) ; " 3 - L o a d i n g  S t . 1 - S o u t h  "
E L S E
IF A = 4  T H E N
P R I N T  T A B X Y ( 15 , 3 ) ; " 2 - W e s t  
E L S E
IF A = 10 T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) ; " 2 - E a s t  
E L S E
IF A = 2 0  T H E N  
P R I N T  T A B X Y ( 1 5 , 3 ) ; " 6  
E N D  IF
IF A = 4 0  T H E N
P R I N T  T A B X Y ( 15 , 3 ) ; " 5 - L o a d i n g  S t . 2 - N o r t h  "
P R I N T  T A B X Y ( 3 8 , l ) ; " L o a d  t h e  t r a i n  
G O T O  1 0 0 3 5  
E N D  IF
IF A = 1 0 0  T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) ; " 5 - L o a d i n g  S t . 2 - S o u t h  "
E N D  IF
IF A = 2 0 0  T H E N
P R I N T  T A B X Y ( 1 5  , 3 ) ; " 4 - W e s t
G O T O  9 9 4 5
E N D  IF
O U T P U T  7 0 9  ;" DI 3"
E N T E R  7 0 9  ; B
9 6 1 5
9 6 2 0
9 6 2 5
9 6 3 0
9 6 3 5
9 6 4 0
9 6 4 5
9 6 5 0
9 6 5 5
9 6 6 0
9 6 6 5
9 6 7 0
9 6 7 5
9 6 8 0
9 6 8 5
9 6 9 0
9 6 9 5
9 7 0 0
9 7 0 5
9 7 1 0
9 7 1 5
9 7 2 0
9 7 2 5
9 7 3 0
9 7 3 5
9 7 4 0
9 7 4 5
9 7 5 0
9 7 5 5
9 7 6 0
9 7 6 5
9 7 7 0
9 7 7 5
9 7 8 0
9 7 8 5
9 7 9 0
9 7 9 5
9 8 0 0
9 8 0 5
9 8 1 0
9 8 1 5
9 8 2 0
9 8 2 5
9 8 3 0
9 8 3 5
9 8 4 0
9 8 4 5
9 8 5 0
9 8 5 5
9 8 6 0
9 8 6 5
9 8 7 0
9 8 7 5
IF B = 0 T H E N  P R I N T  T A B X Y ( 1 8 , 6 ) : " S b  
IF B = 1 T H E N
P R I N T  T A B X Y ( 1 5 , 3  ) ; " 4 - E a s t 
E L S E
IF B = 2  T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) ;  " 1 - U n l o a d i n g  S t .  O r e  
E L S E
IF B = 4  T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) ;  " 1 - U n l o a d i n g  St .  W a s t e  
P R I N T  T A B X Y ( 1 8 , 6 ) ;  " N e u t r a l  "
E L S E
IF B = 1 0 T H E N
P R I N T  T A B X Y ( 1 5 , 3 )  ; " 1 - P a r k  S t .
P R I N T  T A B X Y ( 1 8 , 6 ) ; " N e u t r a l  "
E N D  IF 
E N D  IF 
E N D  IF
IF B = 2 0  T H E N  P R I N T  T A B  X Y ( 1 8 , 6 ) ; " Sa 
IF B = 21 T H E N
P R I N T  T A B X Y ( 1 5  ,3) ; " 4 - E a s t  
P R I N T  T A B X Y ( 1 8 , 6 )  ; " S a  
E L S E
IF B = 2 2  T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) ;  " 1 - U n l o a d i n g  S t .  O r e
P R I N T  T A B X Y (  1 8 , 6  ) ; " S a
E L S E
IF B = 2 4  T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) ;  " 1 - U n l o a d i n g  S t .  W a s t e
P R I N T  T A B X Y (  1 8 , 6 )  ; " S a
E L S E
IF B = 3 0  T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - P a r k  S t .
P R I N T  T A B X Y ( 1 8 , 6 ) ; " S a
E N D  IF
E N D  IF
E N D  I F
E N D  IF
IF B = 4 0  T H E N  P R I N T  T A B  X Y ( 1 8 , 6 ) ; " S b  
IF B = 4 1  T H E N
P R I N T  T A B X Y ( 1 5  ,3) ; " 4 - E a s t  
P R I N T  T A B X Y ( 1 8 , 6 ) ;  " S b  
E L S E
IF B = 4 2  T H E N
P R I N T  T A B X Y ( 15 ,3) ; " 1 - U n l o a d i n g  S t .  O r e
P R I N T  T A B X Y ( 1 8 , 6 ) ; " S b
E L S E
IF B = 4 4  T H E N
P R I N T  T A B X Y (  15 ,3) 1 - U n l o a d i n g  S t .  W a s t e
P R I N T  T A B X Y ( 1 8 , 6 )  ; " S b
E L S E
IF B <  = 3 5 0  T H E N
P R I N T  T A B X Y ( 1 5  , 3 ) ; " 1 - P a r k  S t .
P R I N T  T A B X Y ( 1 8 , 6 ) ; " S a
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9 8 8 0  E N D  IF 
9 8 8 5  E N D  IF 
9 8 9 0  E N D  IF 
9 8 9 5  E N D  IF 
9 9 0 0  E N D  IF 
9 9 0 5  E N D  IF 
9 9 1 0  E N D  IF 
9 9 1 5  E N D  IF 
9 9 2 0  E N D  IF 
9 9 2 5  S T A T U S  7 , 1 ; A 
9 9 3 0  S T A T U S  7 , 2 ; B  
9 9 3 5  E N A B L E  I N T R  7 
9 9 4 0  R E T U R N
9 9 4 5  O U T P U T  7 0 9 ; " D 0 4 , 3 "
9 9 5 0  O U T P U T  7 0 9 ; " D R 4 , 3 "
9 9 5 5  E N T E R  7 0 9  ; Ad
9 9 6 0  IF A d o l O  T H E N
9 9 6 5  P R I N T  T A B X Y ( 8 , 1 0 ) ; " R e d
9 9 7 0  G O T O  9 9 2 5
9 9 7 5  E L S E
9 9 8 0  P R I N T  T A B X Y ( 8 , 1 0 ) G r e e n  "
9 9 8 5  P R I N T  T A B X Y ( 3 8 , 5 ) ; " L i g h t  4 f a i l u r e ,  m a n u a l  o v e r r i d e  " 
9 9 9 0  P R I N T  T A B X Y ( 3 8 , 8 ) ; " H i t  c o n t i n u e  k e y  w h e n  r e a d y  "
9 9 9 5  P R I N T  T A B X Y ( 1 5 , 1 4 ) ; " O n  
1 0 0 0 0  P A U S E
1 0 0 0 5  P R I N T  T A B X Y ( 1 5 , 1 4 ) ; " 0 f f  "
1 0 0 1 0  P R I N T  T A B X Y ( 3 8 , 5 ) ; "
1 0 0 1 5  P R I N T  T A B X Y ( 3 8 , 8 )
1 0 0 2 0  G O T O  9 9 4 5  
1 0 0 2 5  E N D  IF 
1 0 0 3 0  G O T O  9 9 2 5  
1 0 0 3 5  S U B E N D  
1 0 0 4 0  S U B  M o v e 5 3
1 0 0 4 5  P R I N T  T A B X Y ( 3 8 , l ) ; 11 M o v e  l o c o  t o  B1 . 3
1 0 0 5 0  C L E A R  7 0 9
1 0 0 5 5  O N  K E Y  0 , 1  C A L L  S t o p l
1 0 0 6 0  O U T P U T  7 0 9 ; " D E I , 3 7 7 S E 2 0 2 D S 1 , 3 7 7 "
1 0 0 6 5  O U T P U T  7 0 9  ; " D R 1"
1 0 0 7 0  E N T E R  7 0 9 ; L
1 0 0 7 5  O U T P U T  7 0 9 ; " D E 3 , 3 7 7 S E 2 0 2 D S 1 , 3 7 7 "
1 0 0 8 0  O U T P U T  7 0 9 ; " D R 3"
1 0 0 8 5  E N T E R  7 0 9  ; K 
1 0 0 9 0  K = K - 3 0 0
1 0 0 9 5  O N  I N T R  7 G O S U B  1 0 2 0 0  
1 0 1 0 0  E N A B L E  I N T R  7 ; 2 0 2  
1 0 1 0 5  O U T P U T  7 0 9 ; " D C 4 , 2 "
1 0 1 1 0  O U T P U T  7 0 9 ; " D R 4 , 2 "
1 0 1 1 5  E N T E R  7 0 9  ; Ac
1 0 1 2 0  IF A c < > 4  T H E N
1 0 1 2 5  P R I N T  T A B X Y ( 8 , 9 ) ; " R e d
1 0 1 3 0  P R I N T  T A B X Y ( 3 8 , 4 ) ; " L i g h t  3 f a i l u r e ,  m a n u a l  o v e r r i d e  " 
1 0 1 3 5  P R I N T  T A B X Y ( 3 8 , 8 ) H i t  c o n t i n u e  k e y  w h e n  r e a d y  
1 0 1 4 0  P R I N T  T A B X Y ( 1 5 , 1 4 ) ; " O n
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1 0 1 4 5  P A U S E
1 0 1 5 0  P R I N T  T A B X Y ( 1 5 , 1 4 ) ; " O f f  
1 0 1 5 5  P R I N T  T A B X Y ( 3 8 , 4 ) ;"
1 0 1 6 0  P R I N T  T A B X Y ( 3 8 , 8 ) ; "
1 0 1 6 5  G O T O  1 0 1 0 5  
1 0 1 7 0  E L S E
1 0 1 7 5  P R I N T  T A B X Y ( 8 , 7 ) ; " G r e e n  "
1 0 1 8 0  E N D  IF
1 0 1 8 5  ! M o n i t o r i n g  l o c o m o t i v e  m o v e m e n t
1 0 1 9 0  G O T O  1 0 1 8 5
1 0 1 9 5  S T O P
1 0 2 0 0  P = S P O L L ( 7 0 9 )
1 0 2 0 5  O U T P U T  7 0 9  ; " D 1 1"
1 0 2 1 0  E N T E R  7 0 9 ; A
1 0 2 1 5  IF A = 0  T H E N  G O T O  1 0 3 5 5
1 0 2 2 0  IF A = 1 T H E N
1 0 2 2 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 3 - L o a d i n g  S t . 1 - N o r t h  " 
1 0 2 3 0  P R I N T  T A B X Y ( 3 8 , 1 ) ; " P o s i t i o n  l o c o  f o r  l o a d i n g  
1 0 2 3 5  G O T O  1 0 7 9 0  
1 0 2 4 0  E N D  IF 
1 0 2 4 5  IF A =  2 T H E N
1 0 2 5 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 3 - L o a d i n g  S t . 1 - S o u t h  "
1 0 2 5 5  E L S E
1 0 2 6 0  IF A = 4  T H E N
1 0 2 6 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 2 - W e s t
1 0 2 7 0  E L S E
1 0 2 7 5  IF A =  10 T H E N
1 0 2 8 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 2 - E a s t
1 0 2 8 5  E L S E
1 0 2 9 0  IF A =  2 0  T H E N
1 0 2 9 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 6
1 0 3 0 0  E L S E
1 0 3 0 5  IF A = 4 0  T H E N
1 0 3 1 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 5 - L o a d i n g  S t . 2 - N o r t h  "
1 0 3 1 5  E L S E
1 0 3 2 0  IF A = 1 0 0  T H E N
1 0 3 2 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 5 - L o a d i n g  S t . 2 - S o u t h  "
1 0 3 3 0  E N D  IF
1 0 3 3 5  IF A = 2 0 0  T H E N
1 0 3 4 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 4 - W e s t
1 0 3 4 5  G O T O  1 0 6 9 5
1 0 3 5 0  E N D  IF
1 0 3 5 5  O U T P U T  7 0 9 ; " D I 3 "
1 0 3 6 0  E N T E R  7 0 9 ; B
1 0 3 6 5  IF B = 0 T H E N  P R I N T  T A B X Y ( 1 8 , 6 ) ; " S b
1 0 3 7 0  IF B = 1 T H E N
1 0 3 7 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 4 - E a s t
1 0 3 8 0  E L S E
1 0 3 8 5  IF B = 2  T H E N
1 0 3 9 0  P R I N T  T A B X Y ( 1 5 , 3 ) 1 - U n l o a d i n g  S t .  O r e  "
1 0 3 9 5  E L S E
1 0 4 0 0  IF B = 4  T H E N
1 0 4 0 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - U n l o a d i n g  S t .  W a s t e "
1 0 4 1 0  P R I N T  T A B X Y ( 1 8 , 6 ) ; " N e u t r a l "
1 0 4 1 5  E L S E
1 0 4 2 0  I F  B = 1 0  T H E N
1 0 4 2 5  P R I N T  T A B X Y ( 1 5 , 3 ) 1 - P a r k  St.
1 0 4 3 0  P R I N T  T A B X Y ( 1 8 , 6 ) ; " N e u t r a l "
1 0 4 3 5  E N D  IF 
1 0 4 4 0  E N D  IF 
1 0 4 4 5  E N D  I F
1 0 4 5 0  IF B = 2 0  T H E N  P R I N T  T A B X Y ( 1 8 , 6 ) : " Sa
1 0 4 5 5  IF B = 21 T H E N
1 0 4 6 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 4 - E a s t
1 0 4 6 5  P R I N T  T A B X Y ( 1 8 , 6 ) ; " S a
1 0 4 7 0  E L S E
1 0 4 7 5  IF B = 2 2  T H E N
1 0 4 8 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - U n l o a d i n g  St. 
1 0 4 8 5  P R I N T  T A B X Y ( 1 8 , 6 ) ; " S a  
1 0 4 9 0  E L S E  
1 0 4 9 5  IF B = 2 4  T H E N
1 0 5 0 0  P R I N T  T A B X Y ( 1 5 , 3 ) 1 - U n l o a d i n g  St.
1 0 5 0 5  P R I N T  T A B X Y ( l 8 , 6 ) ; " S a
1 0 5 1 0  E L S E
1 0 5 1 5  IF B = 3 0  T H E N
1 0 5 2 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - P a r k  St.
1 0 5 2 5  P R I N T  T A B X Y ( 1 8 , 6 ) ; " S a
1 0 5 3 0  E N D  IF
1 0 5 3 5  E N D  IF
1 0 5 4 0  E N D  IF
1 0 5 4 5  E N D  IF
1 0 5 5 0  IF B = 4 0  T H E N  P R I N T  T A B  X Y ( 1 8 , 6 ) ; " S b
1 0 5 5 5  IF B = 4 1  T H E N
1 0 5 6 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 4 - E a s t
1 0 5 6 5  P R I N T  T A B X Y ( 1 8 , 6 ) ; " S b
1 0 5 7 0  E L S E
1 0 5 7 5  I F  B = 4 2  T H E N
1 0 5 8 0  P R I N T  T A B X Y ( 15 , 3 ) ; " 1 - U n l o a d i n g  S t .  
1 0 5 8 5  P R I N T  T A B X Y ( 1 8 , 6 ) ; " S b  
1 0 5 9 0  E L S E  
1 0 5 9 5  IF B = 4 4  T H E N
1 0 6 0 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - U n l o a d i n g  S t .  
1 0 6 0 5  P R I N T  T A B X Y ( 1 8 , 6 ) S b  
1 0 6 1 0  E L S E
1 0 6 1 5  IF B < = 3 5 0  T H E N
1 0 6 2 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - P a r k  St.
1 0 6 2 5  P R I N T  T A B X Y ( 1 8 , 6 ) ;  " S a
1 0 6 3 0 E N D IF
1 0 6 3 5 E N D I F
1 0 6 4 0 E N D IF
1 0 6 4 5 E N D I F
1 0 6 5 0 E N D IF
1 0 6 5 5 E N D IF
1 0 6 6 0 E N D I F
1 0 6 6 5 E N D IF
1 0 6 7 0 E N D IF
O r e
W a s t e
O r e
W a s t e
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1 0 6 7 5  S T A T U S  7 , 1 ; A 
1 0 6 8 0  S T A T U S  7 , 3 ; B 
1 0 6 8 5  E N A B L E  I N T R  7 
1 0 6 9 0  R E T U R N
1 0 6 9 5  O U T P U T  7 0 9 ; " D 0 4 , 2 "
1 0 7 0 0  O U T P U T  7 0 9 ; " D R 4 , 2 "
1 0 7 0 5  E N T E R  7 0 9 ; A c  
1 0 7 1 0  IF A C O  4 T H E N  
1 0 7 1 5  P R I N T  T A B X Y ( 8 , 9 ) ; " R e d  
1 0 7 2 0  G O T O  1 0 6 7 5  
1 0 7 2 5  E L S E
1 0 7 3 0  P R I N T  T A B X Y ( 8 , 9 ) ; " G r e e n  "
1 0 7 3 5  P R I N T  T A B X Y ( 3 8 , 4 ) ; " L i g h t  3 f a i l u r e ,  m a n u a l  o v e r r i d e  " 
1 0 7 4 0  P R I N T  T A B X Y ( 3 8 , 8 ) ; " H i t  c o n t i n u e  k e y  w h e n  r e a d y  "
1 0 7 4 5  P R I N T  T A B X Y ( 1 5 , 1 4 ) ; " O n  "
1 0 7 5 0  P A U S E
1 0 7 5 5  P R I N T  T A B X Y ( 1 5 , 1 4 ) ; " 0 f f  "
1 0 7 6 0  P R I N T  T A B X Y ( 3 8 , 4 ) ; "
1 0 7 6 5  P R I N T  T A B X Y ( 3 8 , 8 ) ; "
1 0 7 7 0  G O T O  1 0 6 9 5  
1 0 7 7 5  E N D  IF 
1 0 7 8 0  G O T O  1 0 6 7 5  
1 0 7 8 5  E N D  IF 
1 0 7 9 0  S U B E N D  
1 0 7 9 5  S U B  M o v e 2 1
1 0 8 0 0  P R I N T  T A B X Y ( 3 8 , 1 ); "  M o v e  l o c o  t o  B1 . 1
1 0 8 0 5  C L E A R  7 0 9
1 0 8 1 0  O N  K E Y  0 , 1  C A L L  S t o p l
1 0 8 1 5  O N  K E Y  1 G O T O  1 1 6 6 5
1 0 8 2 0  O N  K E Y  2 G O T O  1 1 6 8 0
1 0 8 2 5  O N  K E Y  3 G O T O  1 1 6 9 5
1 0 8 3 0  O N  K E Y  4 G O T O  1 1 7 1 0
1 0 8 3 5  O N  K E Y  5 G O T O  1 1 7 2 5
1 0 8 4 0  O N  K E Y  6 G O T O  1 1 7 4 0
1 0 8 4 5  O N  K E Y  7 G O T O  1 1 7 5 5
1 0 8 5 0  O N  K E Y  8 G O T O  1 1 7 7 0
1 0 8 5 5  O N  I N T R  7 G O S U B  1 1 0 7 5
1 0 8 6 0  E N A B L E  I N T R  7 ; 2 0 2
1 0 8 6 5  O U T P U T  7 0 9  ; " D E 1 , 3 7 7 S E 2 0 2 D S 1 , 3 7 7 "
1 0 8 7 0  O U T P U T  7 0 9  ; " D R 1"
1 0 8 7 5  E N T E R  7 0 9 ; L
1 0 8 8 0  O U T P U T  7 0 9 ; "  D E 3 , 3 7 7 S E 2 0 2 D S 1 , 3 7 7  "
1 0 8 3 5  O U T P U T  7 0 9 ; " D R 3 "
1 0 8 9 0  E N T E R  7 0 9 ; K  
1 0 8 9 5  K = K - 3 0 0
1 0 9 0 0  IF K = 4 0  T H E N  G O T O  1 0 9 7 5  
1 0 9 0 5  IF K = 2 0  T H E N  G O T O  1 0 9 2 5  
1 0 9 1 0  IF K = 0  T H E N  
1 0 9 1 5  P R I N T  T A B X Y ( 1 8 , 6 )  ; " N e u t r a l "
1 0 9 2 0  G O T O  1 0 9 3 0
1 0 9 2 5  P R I N T  T A B X Y ( 1 8 , 6 ) ; " S a
1 0 9 3 0  P R I N T  T A B X Y ( 3 8 , 3 ) ; " M o v e  s w i t c h  t o  S b ,  m a n u a l  
o v e r r i d e "
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1 0 9 3 5  P R I N T  T A B X Y ( 3 8 , 8  ) ;" H i t  c o n t i n u e  k e y  w h e n  r e a d y  "
1 0 9 4 0  P R I N T  T A B X Y ( l 5 , 1 4 ) ; " 0 n  »
1 0 9 4 5  P A U S E
1 0 9 5 0  P R I N T  T A B X Y ( 3 8 , 8 )
II
1 0 9 5 5  P R I N T  T A B X Y ( 3 8 , 8 ) ;"
1 0 9 6 0  P R I N T  T A B X Y ( 1 5 , 1 4 ) ; " O f f  "
1 0 9 6 5  E N D  IF 
1 0 9 7 0  G O T O  1 0 8 6 5  
1 0 9 7 5  P R I N T  T A B X Y ( 1 8 , 6 )  ; " S b  
1 0 9 8 0  O U T P U T  7 0 9 ; " D C 4 , 4 "
1 0 9 8 5  O U T P U T  7 0 9  ; " D R 4 ,4"
1 0 9 9 0  E N T E R  7 0 9 ; A e
1 0 9 9 5  IF A e < > 2 0  T H E N
1 1 0 0 0  P R I N T  T A B X Y ( 8 , 1 1 ) ; " R e d  "
1 1 0 0 5  P R I N T  T A B X Y ( 3 8 , 6 ) ; " L i g h t  5 f a i l u r e ,  m a n u a l  o v e r r i d e  " 
1 1 0 1 0  P R I N T  T A B X Y ( 3 8 , 8 ) ; " H i t  c o n t i n u e  k e y  w h e n  r e a d y  "
1 1 0 1 5  P R I N T  T A B X Y ( 1 5 , 1 4 ) ; " 0 n  "
1 1 0 2 0  P A U S E
1 1 0 2 5  P R I N T  T A B X Y ( 1 5 , 1 4 ) ; " O f f  "
1 1 0 3 0  P R I N T  T A B X Y ( 3 8 , 6 ) ; "
1 1 0 3 5  P R I N T  T A B X Y ( 3 8 , 8 )
1 1 0 4 0  G O T O  1 0 9 8 0  
1 1 0 4 5  E L S E
1 1 0 5 0  P R I N T  T A B X Y ( 8 , 1 1 ) G r e e n "
1 1 0 5 5  E N D  IF
1 1 0 6 0  ! M o n i t o r i n g  l o c o m o t i v e  m o v e m e n t
1 1 0 6 5  G O T O  1 1 0 6 0
1 1 0 7 0  S T O P
1 1 0 7 5  P = S P O L L ( 7 0 9 )
1 1 0 8 0  O U T P U T  7 0 9  ; " D I 1"
1 1 0 8 5  E N T E R  7 0 9 ; A
1 1 0 9 0  IF A = 0 T H E N  G O T O  1 1 2 1 5
1 1 0 9 5  IF A = 1 T H E N
1 1 1 0 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 3 - L o a d i n g  S t . 1 - N o r t h  "
1 1 1 0 5  E L S E  
1 1 1 1 0  IF A = 2  T H E N
1 1 1 1 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 3 - L o a d i n g  S t . 1 - S o u t h  "
1 1 1 2 0  E L S E
1 1 1 2 5  IF A = 4  T H E N
1 1 1 3 0  P R I N T  T A B X Y ( 1 5 , 3 ) 2 - W e s t
1 1 1 3 5  E L S E
1 1 1 4 0  IF A = 10 T H E N
1 1 1 4 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 2 - E a s t
1 1 1 5 0  E L S E
1 1 1 5 5  IF A = 2 0  T H E N
1 1 1 6 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 6
1 1 1 6 5  E L S E
1 1 1 7 0  IF A = 4 0  T H E N
1 1 1 7 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 5 - L o a d i n g  S t . 2 - N o r t h  "
1 1 1 8 0  E L S E
1 1 1 8 5  IF A =  1 0 0  T H E N
1 1 1 9 0  P R I N T  T A B X Y ( 1 5 , 3 ) 5 - L o a d i n g  S t . 2 - S o u t h  "
167
1 1 1 9 5  E L S E
1 1 2 0 0  IF A = 2 0 0  T H E N
1 1 2 0 5  P R I N T  T A B X Y ( 15 , 3 ) ; " 4 - W e s t
1 1 2 1 0  E L S E
1 1 2 1 5  O U T P U T  7 0 9  ;" DI 3"
1 1 2 2 0  E N T E R  7 0 9 ; B
1 1 2 2 5  IF B = 0 T H E N  P R I N T  T A B X Y ( 1 8 , 6 ) ; " N e u t r a  1 "
1 1 2 3 0  IF B = 1 T H E N
1 1 2 3 5  P R I N T  T A B X Y ( 1 5 , 3 )  ; " 4 - E a s t
1 1 2 4 0  E L S E
1 1 2 4 5  IF B = 2 T H E N
1 1 2 5 0  P R I N T  T A B X Y ( 1 5 , 3 )  ; " 1 - U n l o a d i n g  S t .  O r e  "
1 1 2 5 5  G O T O  1 1 5 7 5
1 1 2 6 0  E N D  IF
1 1 2 6 5  E N D  IF
1 1 2 7 0  E N D  IF
1 1 2 7 5  IF B = 4 T H E N
1 1 2 8 0  P R I N T  T A B X Y ( 1 5 , 3 ) ;  " 1 - U n l o a d i n g  S t .  W a s t e "  
1 1 2 8 5  P R I N T  T A B X Y ( 1 8 , 6 ) ; " N e u t r a l "
1 1 2 9 0  E L S E
1 1 2 9 5  IF B = 10 T H E N
1 1 3 0 0  P R I N T  T A B  X Y ( 1 5  ,3) ; " 1 - P a r k  S t .
1 1 3 0 5  P R I N T  T A B X Y ( 1 8 , 6 )  ; " N e u t r a l "
1 1 3 1 0  E N D  IF 
1 1 3 1 5  E N D  IF 
1 1 3 2 0  E N D  IF
1 1 3 2 5  IF B = 2 0  T H E N  P R I N T  T A B X Y ( 1 8 , 6 ) ; " Sa
1 1 3 3 0  IF B = 21 T H E N
1 1 3 3 5  P R I N T  T A B  X Y (1 5 , 3) ; " 4 - E a s t
1 1 3 4 0  P R I N T  T A B X Y (  1 8 , 6 )  ; " S a
1 1 3 4 5  E L S E
1 1 3 5 0  IF B = 2 2  T H E N
1 1 3 5 5  P R I N T  T A B X Y ( 1 5 , 3 )  1 - U n l o a d i n g  S t .  O r e  " 
1 1 3 6 0  P R I N T  T A B X Y ( 1 8 , 6 ) ; " S a  
1 1 3 6 5  G O T O  1 1 5 7 0  
1 1 3 7 0  E N D  IF 
1 1 3 7 5  IF B = 2 4  T H E N
1 1 3 8 0  P R I N T  T A B X Y ( 1 5 , 3 )  ; " 1 - U n l o a d i n g  S t .  W a s t e "
1 1 3 8 5  P R I N T  T A B X Y ( 1 8 , 6 ) ; " S a
1 1 3 9 0  E L S E
1 1 3 9 5  IF B = 3 0  T H E N
1 1 4 0 0  P R I N T  T A B X Y (  15 ,3) ; " 1 - P a r k  S t .
1 1 4 0 5  P R I N T  T A B X Y (  1 8 , 6 ) ; " S a
1 1 4 1 0  E N D  IF
1 1 4 1 5  E N D  IF
1 1 4 2 0  E N D  IF
1 1 4 2 5  E N D  IF
1 1 4 3 0  IF B = 4 0  T H E N  P R I N T  T A B X Y ( 1 8 , 6 ) ; " S b
1 1 4 3 5  IF B = 41 T H E N
1 1 4 4 0  P R I N T  T A B X Y (  15 ,3) ; " 4 - E a s t
1 1 4 4 5  P R I N T  T A B X Y (  1 8 , 6 )  ; " S b
1 1 4 5 0  E L S E
1 1 4 5 5  IF B = 4 2  T H E N
1 6 8
1 1 4 6 0
1 1 4 6 5
1 1 4 7 0
1 1 4 7 5
1 1 4 8 0
1 1 4 8 5
1 1 4 9 0
1 1 4 9 5
1 1 5 0 0
1 1 5 0 5
1 1 5 1 0
1 1 5 1 5
1 1 5 2 0
1 1 5 2 5
1 1 5 3 0
1 1 5 3 5
1 1 5 4 0
1 1 5 4 5
1 1 5 5 0
1 1 5 5 5
1 1 5 6 0
1 1 5 6 5
1 1 5 7 0
1 1 5 7 5
1 1 5 8 0
1 1 5 8 5
1 1 5 9 0
1 1 5 9 5
1 1 6 0 0
1 1 6 0 5
1 1 6 1 0
1 1 6 1 5
1 1 6 2 0
1 1 6 2 5
1 1 6 3 0
1 1 6 3 5
1 1 6 4 0
1 1 6 4 5
1 1 6 5 0
1 1 6 5 5
1 1 6 6 0
1 1 6 6 5
1 1 6 7 0
1 1 6 7 5
1 1 6 8 0
1 1 6 8 5
1 1 6 9 0
1 1 6 9 5
1 1 7 0 0
1 1 7 0 5
1 1 7 1 0
1 1 7 1 5
1 1 7 2 0
P R I N T  T A B X  Y ( 1 5  ,3 ) ; 111 - Uni o a d  i n g  S t .  O r e
P R I N T  T A G B X Y ( 1 8 , 6  ; " S b
E L S E
IF B = 4 4  T H E N
P R I N T  T A 8 X Y ( 1 5 , 3 ) ; " 1 - U n l o a d i n g  S t .  W a s t e "
P R I N T  T A B X Y ( 1 8 , 6 ) ; " S b  
E L S E
IF B < =  3 5 0  T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - P a r k  St .
P R I N T  T A B X Y ( 1 8 , 6 ) ; " S a
E N D  IF
E N D  IF
E N D  IF
E N D  IF
E N D  IF
E N D  IF
E N D  IF
E N D  IF
E N D  IF
S T A T U S  7 , 1 ; A 
S T A T U S  7 , 3 ; B 
E N A B L E  I N T R  7 
R E T U R N
O U T P U T  7 0 9 ; " D 0 4 , 4 "
O U T P U T  7 0 9 ; " D R 4 , 4 "
E N T E R  7 0 9  ; A e
IF A e < > 2 0  T H E N
P R I N T  T A B X Y ( 8 , l l ) ; " R e d  "
G O T O  1 1 7 9 0  
E L S E
P R I N T  T A B X Y ( 8 , 1 1 ) ; " G r e e n "
P R I N T  T A B X Y ( 3 8 , 6 ) ;  " L i g h t  5 f a i l u r e ,  m a n u a l  o v e r r i d e  
P R I N T  T A B X Y ( 3 8 , 8 ) ; " H i t  c o n t i n u e  k e y  w h e n  r e a d y  
P R I N T  T A B X Y ( 15 , 1 4 ) ; " 0 n  "
P A U S E
P R I N T  T A B X Y ( 15 , 1 4 ) ; " O f f  "
P R I N T  T A B X Y ( 3 8 , 6 )  ;"
P R I N T  T A B X Y ( 3 8 , 8 ) ; "
G O T O  1 1 5 7 5  
E N D  IF 
G O T O  1 1 7 9 0
P R I N T  T A B X Y ( 3 0 , 2 )  ; " S t a t i o n  1 
P R I N T  T A B X Y ( 2 7 , 1 3 ) ; " O r e  - H a l f  "
G O T O  1 1 7 8 0
P R I N T  T A B X Y ( 3 0 , 2 )  ; " S t a t i o n  1 
P R I N T  T A B X Y ( ( 2 7  , 1 3 ) ; " O r e  - F u l l  "
G O T O  1 1 7 8 0
P R I N T  T A B X Y ( 3 0 , 2 )  ; " S t a t i o n  1 
P R I N T  T A B X Y ( 2 7 , 1 3 ) ; " W a s t e - H a l f  "
G O T O  1 1 7 8 0
P R I N T  T A B X Y ( 3 0 ,2) ; " S t a t i o n  1 
P R I N T  T A B X Y ( 2 7 , 1 3 ) ;  " W a s t e - F u l l  "




1 1 7 2 5  P R I N T  T A B X Y ( 3 0 , 2  ) S t a t i o n  2 * "
1 1 7 3 0  P R I N T  T A B X Y ( 2 7 , 1 3 ) ; " O r e  - H a l f  "
1 1 7 3 5  G O T O  1 1 7 8 0
1 1 7 4 0  P R I N T  T A B X Y ( 3 0 , 2 ) ; " S t a t i o n  2 
1 1 7 4 5  P R I N T  T A B X Y ( 2 7 , 1 3 ) ; " 0 r e  - F u l l  "
1 1 7 5 0  G O T O  1 1 7 8 0
1 1 7 5 5  P R I N T  T A B X Y ( 3 0 , 2 ) ; " S t a t i o n  2 
1 1 7 6 0  P R I N T  T A B X Y ( 2 7 , 1 3 )  ; " W a s t e - H a l f  11 
1 1 7 6 5  G O T O  1 1 7 8 0
1 1 7 7 0  P R I N T  T A B X Y ( 3 0 , 2 ) S t a t i o n  2 
1 1 7 7 5  P R I N T  T A B X Y ( 2 7 , 1 3 ) ; " W a s t e - F u l l  "
1 1 7 8 0  P R I N T  T A B X Y ( 3 8 , 4 ) ; " W a i t  f o r  s e r v i c e  r e q u e s t  c o d e  " 
1 1 7 8 5  G O T O  1 0 8 1 0
1 1 7 9 0  P R I N T  T A B X Y ( 3 8 , 6 ) ; " U n l o a d  t h e  t r a i n  i f  w i t h  o r e  "
1 1 7 9 5  P R I N T  T A B X Y ( 3 8 , 7 ) ; " G 0  T O  U n l o a d i n g  S t .  W a s t e  "
1 1 8 0 0  G O T O  1 1 8 4 5
1 1 8 0 5  P R I N T  T A B X Y ( 3 8 , 6 ) ; " U n l o a d  t h e  t r a i n  i f  w i t h  w a s t e  "
1 1 8 1 0  P R I N T  T A B X Y ( 3 8 , 7 ) ; " H i t  c o n t i n u e  k e y  w h e n  r e a d y  "
1 1 8 1 5  P R I N T  T A B X Y ( 3 8 , 8 ) ; " H i t  k e y  0 t o  g o  t o  P a r k  S t .  & s t o p
s y s t e m "
1 1 8 2 0  O N  K E Y  0 C A L L  S t o p l  
1 1 8 2 5  P A U S E
1 1 8 3 0  P R I N T  T A B X Y ( 3 8 , 6 )  ; "
1 1 8 3 5  P R I N T  T A B X Y ( 3 8 , 7 ) ; "
1 1 8 4 0  P R I N T  T A B X Y ( 3 8 ,8) ;"
II
1 1 8 4 5  S U B E N D  
1 1 8 5 0  S U B  M o v e 5 2  
1 1 8 5 5  C L E A R  7 0 9  
1 1 8 6 0  O N  K E Y  0 , 1  C A L L  S t o p l  
1 1 8 6 5  O N  K E Y  1 G O T O  1 2 7 1 0  
1 1 8 7 0  O N  K E Y  2 G O T O  1 2 7 7 5  
1 1 8 7 5  O N  K E Y  3 G O T O  1 2 8 4 0  
1 1 8 8 0  O N  K E Y  4 G O T O  1 2 8 5 5  
1 1 8 8 5  O N  K E Y  5 G O T O  1 2 8 7 0  
1 1 8 9 0  O N  K E Y  6 G O T O  1 2 9 3 0  
1 1 8 9 5  O N  K E Y  7 G O T O  1 2 9 9 0  
1 1 9 0 0  O N  K E Y  8 G O T O  1 3 0 0 5  
1 1 9 0 5  O N  I N T R  7 G O S U B  1 2 1 3 5  
1 1 9 1 0  E N A B L E  I N T R  7 ; 2 0 2
1 1 9 1 5  P R I N T  T A B X Y ( 3 8 , l ) M o v e  l o c o  t o  B1 . 2 
1 1 9 2 0  O U T P U T  7 0 9 ; " D E I ,3 7 7 S E 2 0 2 D S 1 , 3 7 7 "
1 1 9 2 5  O U T P U T  7 0 9  ; " D R 1"
1 1 9 3 0  E N T E R  7 0 9 ; L
1 1 9 3 5  O U T P U T  7 0 9 ; " D E 3 , 3 7 7 S E 2 0 2 D S 1 , 3 7 7 "
1 1 9 4 0  O U T P U T  7 0 9  ; " D R 3"
1 1 9 4 5  E N T E R  7 0 8 ; K  
1 1 9 5 0  K = K - 3 0 0
1 1 9 5 5  IF K = 2 0 T H E N  G O T O  1 2 0 3 0  
1 1 9 6 0  IF K = 0  T H E N  
1 1 9 6 5  P R I N T  T A B X Y ( 1 8 , 6 ) ; " N e u t r a l "
1 1 9 7 0  G O T O  1 1 9 8 5  
1 1 9 7 5  E L S E
1 7 0
1 1 9 8 0  
1 1 9 8 5  
1 1 9 9 0  
1 1 9 9 5  12000 
1 2 0 0 5  12010 
1 2 0 1 5  12020 
1 2 0 2 5  
1 2 0 3 0  
1 2 0 3 5  
1 2 0 4 0  
1 2 0 4 5  
1 2 0 5 0  
1 2 0 5 5  
1 2 0 6 0  
1 2 0 6 5  
1 2 0 7 0  
1 2 0 7 5  
1 2 0 8 0  
1 2 0 8 5  
1 2 0 9 0  
1 2 0 9 5  12100 
1 2 1 0 5  12110 
1 2 1 1 5  12120 
1 2 1 2 5  
1 2 1 3 0  
1 2 1 3 5  
1 2 1 4 0  
1 2 1 4 5  
1 2 1 5 0  
1 2 1 5 5  
1 2 1 6 0  
1 2 1 6 5  
1 2 1 7 0  
1 2 1 7 5  
1 2 1 8 0  
1 2 1 8 5  
1 2 1 9 0  
1 2 1 9 5  12200 
1 2 2 0 5  12210 
1 2 2 1 5  12220 
1 2 2 2 5  
1 2 2 3 0  
1 2 2 3 5  
1 2 2 4 0
P R I N T  T A B X Y ( 1 8 , 6 ) ; " S b
T A B X Y ( 3 8 , 3 ) ; " M o v e  s w i t c h  t o  S a , m a n u a l  o v e r r i d e  
P R I N T  T A B X Y ( 3 8 , 8 ) ; " H i t  c o n t i n u e  k e y  wh e n  r e a d y  
P R I N T  T A B X Y ( l 5 , 1 4 ) ; " 0 n  "
P A U S E
P R I N T  T A B X Y ( 3 8 , 3 ) ; "
P R I N T  T A B X Y ( 3 8 , 8 ) ; "
P R I N T  T A B X Y ( 1 5 , 1 4 ) ; " O f f  "
E N D  I F  
G O T O  1 1 9 2 0
P R I N T  T A B X Y ( 1 8 , 6 ) ; " S a  
O U T P U T  7 0 9  ; " D C 4 , 1 "
O U T P U T  7 0 9  ; ,,D R 4 , 1 ,,
E N T E R  7 0 9 ;Ab 
IF A b < > 2  T H E N  
P R I N T  T A B X Y ( 8 , 8 ) ; " R e d
P R I N T  T A B X Y ( 3 8 , 2 ) ; " L i g h t  2 f a i l u r e ,  m a n u a l  o v e r r i d e  " 
P R I N T  T A B X Y ( 3 8 , 8 ) ; " H i t  c o n t i n u e  k e y  w h e n  r e a d y  11
P R I N T  T A B X Y ( 1 5 , 1 4 ) ; " 0 n  "
P A U S E
P R I N T  T A B X Y ( 1 5 , 1 4 ) ; " O f f  " 
P R I N T  T A B X Y ( 3 8 , 2 ) ; "
P R I N T  T A B X Y ( 3 8 , 8 ) ; "
G O T O  1 2 0 3 5  
E L S E
P R I N T  T A B X Y ( 8 , 8 ) ; " G r e e n  "
E N D  IF
! M o n i t o r i n g  l o c o m o t i v e  m o v e m e n t
G O T O  1 2 1 1 5
S T O P
E N A B L E  I N T R  7 ; 2 0 2  
P = S P O L L ( 7 0 9  )
O U T P U T  7 0 9  ; " D 1 1"
E N T E R  7 0 9 ; A
IF A = 0  T H E N  G O T O  1 2 2 8 5  
IF A = 1 T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) ; " 3 - L o a d i n g  S t . 1 - N o r t h  " 
E L S E
IF A = 2 T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) ; " 3 - L o a d i n g  S t . 1 - S o u t h  " 
E N D  IF 
IF A = 4  T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) ; " 2 - W e s t  
G O T O  1 2 8 4 0  
E N D  IF
IF A = 1 0  T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) ; " 2 - E a s t  
E N D  IF
IF A = 2 0  T H E N  
P R I N T  T A B X Y ( 15 ,3) ; "6 
G O T O  1 2 6 2 5  
E N D  IF
IF A = 4 0  T H E N
1 2 2 4 5  
1 2 2 5 0  
1 2 2 5 5  
1 2 2 6 0  
1 2 2 6 5  
1 2 2 7 0  
1 2 2 7 5  
1 2 2 8 0  
1 2 2 8 5  
1 2 2 9 0  
1 2 2 9 5  
1 2 3 0 0  
1 2 3 0 5  
1 2 3 1 0  
1 2 3 1 5  
1 2 3 2 0  
1 2 3 2 5  
1 2 3 3 0  
1 2 3 3 5  
1 2 3 4 0  
1 2 3 4 5  
1 2 3 5 0  
1 2 3 5 5  
1 2 3 6 0  
1 2 3 6 5  
1 2 3 7 0  
1 2 3 7 5  
1 2 3 8 0  
1 2 3 8 5  
1 2 3 9 0  
1 2 3 9 5  
1 2 4 0 0  
1 2 4 0 5  
1 2 4 1 0  
1 2 4 1 5  
1 2 4 2 0  
1 2 4 2 5  
1 2 4 3 0  
1 2 4 3 5  
1 2 4 4 0  
1 2 4 4 5  
1 2 4 5 0  
1 2 4 5 5  
1 2 4 6 0  
1 2 4 6 5  
1 2 4 7 0  
1 2 4 7 5  
1 2 4 8 0  
1 2 4 8 5  
1 2 4 9 0  
1 2 4 9 5  
1 2 5 0 0  
1 2 5 0 5
P R I N T  T A B X Y ( 1 5 , 3 ) ; " 5 - L o a d i n g  S t . 2 - N o r t h  " 
E L S E
IF A = 1 0 0  T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) ; " 5 - L o a d i n g  S t . 2 - S o u t h  " 
E L S E
IF A = 2 0 0  T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) ; " 4 - W e s t
E L S E
O U T P U T  7 0 9 ; " D 1 3 "
E N T R  7 0 9  ; B
IF B = 0 T H E N  P R I N T  T A B X Y ( 1 8 , 6 ) ; " S b  
IF B = 1 T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) 4 - E a s t  
E L S E
IF B = 2  T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) ;  " 1 - U n l o a d i n g  S t .  O r e  11
G O T O  1 1 5 7 0
E N D  IF
E N D  IF
E N D  IF
IF B = 4  T H E N
P R I N T  T A B X Y ( ( 1 5 , 3 ) ; " 1 - U n l o a d i n g  S t .  W a s t e "  
P R I N T  T A B X Y ( 1 8 , 6 ) ; " N e u t r a l "
E L S E
IF B = 1 0  T H E N
P R I N T  T A B X Y ( 15 , 3 ) ; " 1 - P a r k  S t .
P R I N T  T A B X Y ( 1 8 , 6 ) ; " N e u t r a l "
E N D  IF 
E N D  IF 
E N D  IF
IF B = 2 0  T H E N  P R I N T  T A B X Y ( 1 8 , 6 ) ; " Sa 
IF B = 21 T H E N
P R I N T  T A B X Y ( 15 ,3) ; " 4 - E a s t  
P R I N T  T A B X Y ( 1 8 , 6 ) ; " S a  
E L S E
IF B = 2 2  T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - U n l o a d i n g  S t .  O r e  " 
P R I N T  T A B X Y ( 1 8 , 6 ) ; " S a 
G O T O  1 1 5 7 0  
E N D  IF
IF B = 2 4  T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) ;" 1 - U n l o a d i n g  S t .  W a s t e "
P R I N T  T A B X Y ( 1 8 , 6 ) ; " S a
E L S E
IF B = 3 0  T H E N
P R I N T  T A B  X Y ( 1 5  , 3 ) ; " 1 - P a r k  St .
P R I N T  T A B X Y ( 1 8 , 6 ) ; " S a
E N D  IF
E N D  IF
E N D  IF
E N D  IF
IF B = 4 0  T H E N  P R I N T  T A B X Y ( 1 8 , 6 ) ; " S b  
IF B = 4 1  T H E N
1 7 2
1 2 5 1 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 4 - E a s t  
1 2 5 1 5  P R I N T  T A B X Y ( 1 8 , 6 ) ;  " S b  
1 2 5 2 0  E L S E  
1 2 5 2 5  IF B = 4 2  T H E N
1 2 5 3 0  P R I N T  T A B X Y ( 1 5  , 3 ) ; "  1 - U n l o a d i n g  S t .  O r e  "
1 2 5 3 5  P R I N T  T A B X Y ( 1 8 , 6  ) ; " S b
1 2 5 4 0  E L S E
1 2 5 4 5  IF B = 4 4  T H E N
1 2 5 5 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; "  1 - U n l o a d i n g  S t .  W a s t e "
1 2 5 5 5  P R I N T  T A B X Y ( 1 8 , 6  ) ; " Sb 
1 2 5 6 0  E L S E
1 2 5 6 5  IF B <  = 3 5 0  T H E N
1 2 5 7 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; "  1 - P a r k  St.
1 2 5 7 5  P R I N T  T A B X Y ( 1 8 , 6 ) ; " S a
1 2 5 8 0  E N D  IF
1 2 5 8 5  E N D  IF
1 2 5 9 0  E N D  IF
1 2 5 9 5  E N D  IF
1 2 6 0 0  E N D  IF
1 2 6 0 5  S T A T U S  7 , 1 ; A
1 2 6 1 0  S T A T U S  7 ,3 ; B
1 2 6 1 5  E N A B L E  I N T R  7
1 2 6 2 0  R E T U R N
1 2 6 2 5  O U T P U T  7 0 9 ; " D 0 4 , 1 "
1 2 6 3 0  O U T P U T  7 0 9 ; " D R 4 ,1"
1 2 6 3 5  E N T E R  7 0 9 ; A b  
1 2 6 4 0  IF A b < > 2  T H E N  
1 2 6 4 5  P R I N T  T A B X Y ( 8 , 8  ) ; " R e d  
1 2 6 5 0  G O T O  1 2 6 0 5  
1 2 6 5 5  E L S E
1 2 6 6 0  P R I N T  T A B X Y ( 8 ,8) ; " G r e e n  "
1 2 6 6 5  P R I N T  T A B  X Y ( 3 8 , 3  ) ; " L i g h t  2 f a i l u r e ,  m a n u a l  o v e r r i d e  " 
1 2 6 7 0  P R I N T  T A B X Y ( 3 8 , 8 ) ; " H i t  c o n t i n u e  k e y  w h e n  r e a d y  "
1 2 6 7 5  P R I N T  T A B X Y ( 1 5  , 1 4 ) ; " O n  "
1 2 6 8 0  P A U S E
1 2 6 8 5  P R I N T  T A B X Y ( 1 5  ,1 4 )  ; " O f f  "
1 2 6 9 0  P R I N T  T A B X Y ( 3 8 , 3 )  ; "
1 2 6 9 5  P R I N T  T A B X Y ( 3 8 , 8 ) ; "
1 2 7 0 0  G O T O  1 2 6 2 5  
1 2 7 0 5  E N D  IF
1 2 7 1 0  P R I N T  T A B X Y ( 3 0 , 2 ) ; " S t a t i o n  1 
1 2 7 1 5  P R I N T  T A B X Y ( 2 7  , 1 3 ) ; " O r e  - H a l f  "
1 2 7 2 0  P R I N T  T A B  X Y (2 ,16 ) ; " G 0  T O :  1. L o a d i n g  S t .  1 
1 2 7 2 5  P R I N T  T A B X Y (2 , 1 7 ) ; "  2. U n l o a d i n g  S t .  O r e
1 2 7 3 0  P R I N T  T A B X Y ( 2 , 1 8 )  ;"
1 2 7 3 5  C A L L  M o v e 2 3
1 2 7 4 0  C A L L  W e i g h t 2
1 2 7 4 5  P R I N T  T A B X Y ( 1 2 , 4 )  ; " F u 11 - O r e
1 2 7 5 0  P R I N T  T A B X Y ( 2 7 , 1 3 ) ; "
1 27 5 5 P R I N T  T A B X Y ( 3 0 , 2 )  ; "
1 2 7 6 0  C A L L  M o v e 3 2 2  
1 2 7 6 5  C A L L  M o v e 2 1  
1 2 7 7 0  G O T O  1 3 0 2 5
1 2 7 7 5  P R I N T  T A B X Y ( 3 0 , 2 ) ; " S t  a t i o n  1 
1 2 7 8 0  P R I N T  T A B X Y ( 2 7 , 1 3 ) ; " O r e  - F u l l  "
1 2 7 8 5  P R I N T  T A B X Y ( 2 , 1 6 ) ; " G O  T O :  1. L o a d i n g  S t .  1 
1 2 7 9 0  P R I N T  T A B X Y ( 2 , 1 7  ) ;" 2. U n l o a d i n g  S t .  O r e
1 2 7 9 5  P R I N T  T A B X Y ( 2 , 1 8 ) ; "
1 2 8 0 0  C A L L  M o v e 2 3
1 2 8 0 5  C A L L  W e i g h t 2
1 2 8 1 0  P R I N T  T A B X Y ( 1 2 , 4 ) F u l l  - O r e
1 2 8 1 5  P R I N T  T A B X Y ( 2 7 , 1 3 ) ; " O r e  - H a l f  »
1 2 8 2 0  P R I N T  T A B X Y ( 3 0 , 2 ) ; " S t a t i o n  1 
1 2 8 2 5  C A L L  M o v e 3 2 2  
1 2 8 3 0  C A L L  M o v e 2 1  
1 2 8 3 5  G O T O  1 3 0 2 5
1 2 8 4 0  P R I N T  T A B X Y ( 3 0 , 2 ) ; " S t a t i o n  1 
1 2 8 4 5  P R I N T  T A B X Y ( 2 7 , 1 3 ) ; " W a s t e  - H a l f "
1 2 8 5 0  G O T O  1 3 0 1 5
1 2 8 5 5  P R I N T  T A B X Y ( 3 0 , 2 ) ; " S t a t i o n  1 
1 2 8 6 0  P R I N T  T A B X Y ( 2 7  , 1 3 ) ; " W a s t e  -  F u l l "
1 2 8 6 5  G O T O  1 3 0 1 5
1 2 8 7 0  P R I N T  T A B X Y ( 3 0 , 2 ) ; " S t a t i o n  2 
1 2 8 7 5  P R I N T  T A B X Y ( 2 7 , 1 3 ) ; " 0 re - H a l f  "
1 2 8 8 0  P R I N T  T A B X Y ( 2 , 1 6 ) ; " G 0  T O :  1. L o a d i n g  S t .  2
1 2 8 8 5  P R I N T  T A B X Y ( 2 , 1 7 ) ; "  2. U n l o a d i n g  S t .  O r e
1 2 8 9 0  P R I N T  T A B X Y ( 2 , 1 8 )
1 2 8 9 5  C A L L  M o v e 2 5
1 2 9 0 0  P R I N T  T A 8 X Y ( 1 2 , 4 ) ; " F u l l  - O r e  
1 2 9 0 5  P R I N T  T A B X Y ( 2 7 , 1 3 ) ; "
1 2 9 1 0  P R I N T  T B X Y ( 3 0 , 2 ) ; "
1 2 9 1 5  C A L L  M o v e 5 2 2  
1 2 9 2 0  C A L L  M o v e 2 1  
1 2 9 2 5  G O T O  1 3 0 2 5
1 2 9 3 0  P R I N T  T A B X Y ( 3 0 , 2 ) ; " S t a t i o n  2 
1 2 9 3 5  P R I N T  T A B X Y ( 2 7  , 1 3 )  ; " O r e  - F u l l  "
1 2 9 4 0  P R I N T  T A B X Y ( 2 , 1 6 ) ; " G O  T O :  1. L o a d i n g  S t .  2
1 2 9 4 5  P R I N T  T A B X Y ( 2 , 1 7 ) ; "  2. U n l o a d i n g  S t .  O r e
1 2 9 5 0  P R I N T  T A B X Y ( 2 , 1 8 )
1 2 9 5 5  C A L L  M o v e 2 5
1 2 9 6 0  P R I N T  T A B X Y ( 1 2 , 4 ) ; " F u l 1 - O r e  
1 2 9 6 5  P R I N T  T A B X Y ( 2 7  , 1 3 ) ; " O r e  - H a l f  "
1 2 9 7 0  P R I N T  T A B X Y ( 3 0 , 2 )  ; " S t a t i o n  2 
1 2 9 7 5  C A L L  M o v e 5 2 2  
1 2 9 8 0  C A L L  M o v e 2 1  
1 2 9 8 5  G O T O  1 3 0 2 5
1 2 9 9 0  P R I N T  T A B X Y ( 3 0 , 2 )  ; " S t a t i o n  2 
1 2 9 9 5  P R I N T  T A B X Y ( 2 7 , 1 3 ) ; " W a s t e  - H a l f "
1 3 0 0 0  G O T O  1 3 0 1 5
1 3 0 0 5  P R I N T  T A B X Y ( 3 0 , 2 ) ; " S t a t i o n  2 
1 3 0 1 0  P R I N T  T A B X Y ( 2 7 , 1 3 ) ; " W a s t e  - F u l l "
1 3 0 1 5  P R I N T  T A B X Y ( 3 8 , 1 ) ; " W a i t  f o r  s e r v i c e  r e q u e s t  c o d e  
1 3 0 2 0  G O T O  1 1 8 6 0  
1 3 0 2 5  S U B E N D  
1 3 0 3 0  S U B  M o v e 3 3
1 3 0 3 5  P R I N T  T A B X Y ( 3 8 , 8 ) ; " H i t  c o n t i n u e  k e y  w h e n  r e a d y
1 3 0 4 0  P R I N T  T A B X Y ( 3 8 , 2 )  ; 11 
1 3 0 4 5  P R I N T  T A B X Y ( 3 8 , 3 )
1 3 0 5 0  P R I N T  T A B X Y ( 3 8 , 4 ) ;"
1 3 0 5 5  P R I N T  T A B X Y ( 3 8 , 5 ) ;"
1 3 0 6 0  P R I N T  T A B X Y ( 3 8 , 6 ) ; "
1 3 0 6 5  P R I N T  T A B X Y ( 3 8 , 7 )
1 3 0 7 0  P A U S E
1 3 0 7 5  P R I N T  T A B X Y ( 3 8 , 8 )
1 3 0 8 0  C L E A R  7 0 9
1 3 0 8 5  O N  K E Y  0 , 1  C A L L  S t o p l
1 3 0 9 0  O U T P U T  7 0 9 ; " D E I , 3 7 7 S E 2 0 2 D S 1 , 3 7 7 "
1 3 0 9 5  O U T P U T  7 0 9 ; " D R 1 "
1 3 1 0 0  E N T E R  7 0 9 ; L
1 3 1 0 5  IF L < 1 7 8  T H E N  G O T O  1 3 1 3 0
1 3 1 1 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 4 - W e s t
1 3 1 1 5  C A L L  M o v e 4 3
1 3 1 2 0  G O T O  1 3 7 6 0
1 3 1 2 5  L = L - 2 0 0
1 3 1 3 0  IF L < 7 8  T H E N  G O T O  1 3 1 5 5
1 3 1 3 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 5 - L o a d i n g  S t . 2 - N o r t h  " 
1 2 1 4 0  C A L L  M o v e 5 3  
1 2 1 4 5  G O T O  1 3 7 6 0  
1 3 1 5 0  L = L - 1 0 0
1 3 1 5 5  IF L < 3 8  T H E N  G O T O  1 3 1 8 0
1 3 1 6 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 5 - L o a d i n g  S t . 2 - S o u t h  " 
1 3 1 6 5  C A L L  M o v e 5 3  
1 3 1 7 0  G O T O  1 3 7 6 0  
1 3 1 7 5  L = L - 4 0
1 3 1 8 0  IF L < 18 T H E N  G O T O  1 3 2 1 0  
1 3 1 8 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 6  
1 3 1 9 0  C A L L  M o v e 5 2  
1 3 1 9 5  C A L L  M o v e 2 3  
1 3 2 0 0  G O T O  1 3 7 6 0  
1 3 2 0 5  L = L - 2 0
1 3 2 1 0  IF L < 8  T H E N  G O T O  1 3 2 3 5  
1 3 2 1 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 2 - W e s t  
1 3 2 2 0  C A L L  M o v e 2 3  
1 3 2 2 5  G O T O  1 3 7 6 0  
1 3 2 3 0  L = L - 1 0
1 3 2 3 5  IF L< 4 T H E N  G O T O  1 3 2 6 0  
1 3 2 4 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 2 - E a s t  
1 3 2 4 5  C A L L  M o v e 2 3  
1 3 2 5 0  G O T O  1 3 7 6 0  
1 3 2 5 5  L = L -4
1 3 2 6 0  IF L< 3 T H E N  G O T O  1 3 2 8 5
1 3 2 6 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 3 - L o a d i n g  S t . 1 - S o u t h  " 
1 3 2 7 0  P R I N T  T A B X Y ( 3 8 , 1 ) ; " M o v e  t r a i n  f o r  l o a d i n g  
1 3 2 7 5  G O T O  1 3 7 6 0  
1 3 2 8 0  L = L -2
1 3 2 8 5  IF L < 1  T H E N  G O T O  1 3 3 0 5
1 3 2 3 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 3 - L o a d i n g  S t . 1 - N o r t h  " 
1 3 2 9 5  P R I N T  T A B X Y ( 3 8 , 1 ) ; " P o s i t i o n  t r a i n  f o r  l o a d i n g  
1 3 3 0 0  G O T O  1 3 7 6 0
1 3 3 0 5  
1 3 3 1 0  
1 3 3 1 5  
1 3 3 2 0  
1 3 3 2 5  
1 3 3 3 0  
1 3 3 3 5  
1 3 3 4 0  
1 3 3 4 5  
1 3 3 5 0  
1 3 3 5 5  
1 3 3 6 0  
1 3 3 6 5  
1 3 3 7 0  
1 3 3 7 5  
1 3 3 8 0  
1 3 3 8 5  
1 3 3 9 0  
1 3 3 9 5  
1 3 4 0 0  
1 3 4 0 5  
1 3 4 1 0  
1 3 4 1 5  
1 3 4 2 0  
1 3 4 2 5  
1 3 4 3 0  
1 3 4 3 5  
1 3 4 4 0  
1 3 4 4 5  
1 3 4 5 0  
1 3 4 5 5  
1 3 4 6 0  
1 3 4 6 5  
1 3 4 7 0  
1 3 4 7 5  
1 3 4 8 0  
1 3 4 8 5  
1 3 4 9 0  
1 3 4 9 5  
1 3 5 0 0  
1 3 5 0 5  
1 3 5 1 0  
1 3 5 1 5  
1 3 5 2 0  
1 3 5 2 5  
1 3 5 3 0  
1 3 5 3 5  
1 3 5 4 0  
1 3 5 4 5  
1 3 5 5 0  
1 3 5 5 5  
1 3 5 6 0  
1 3 5 6 5
I F  L = 0  T H E N  G O T O  1 3 3 4 5  
! D E  = D I G I T A L  E N A B L E  
! S E  = S E R V I C E  R E Q U E S T  E N A B L E  
! D S  = D I G I T A L  I N T E R R U P T  S E N S E D  P . 3 1 1  
! C H A N N E L S  0 - 5  A R E  1 , 2 , 4 , 1 0 , 2 0 , 4 0  
! 1 = L O W  T O  H I G H ,  0 = H I G H  T O  L O W  
! H E R E  7 7  = A L L  L O W  T O  H I G H  
! 2 0 2  A S  A B O V E  F O R  I N T R .
O U T P U T  7 0 9  ; " D E 3 , 7 7 S E 2 0 2 D S 3 , 7 7 "
O U T P U T  7 0 9  ; " " D R 3 "
E N T E R  7 0 9  ; K 
K = K - 3 0 0
IF K < 5 0  T H E N  G O T O  1 3 3 9 5  
P R I N T  T A B X Y ( 1 8 , 6 )  ; " S b  
P R I N T  T A B X Y ( 1 5 , 3 )  ; ' 1 - P a r k  S t .
C A L L  M o v e l 2  
C A L L  M o v e 2 3  
G O T O  1 3 7 6 0
IF K < 4 4  T H E N  G O T O  1 3 4 2 5  
P R I N T  T A B X Y ( 1 8 , 6 ) ; " S b
P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - U n l o a d i n g  St .  W a s t e  
C A L L  M o v e  12 
C A L L  M o v e 2 3  
G O T O  1 3 7 6 0
IF K < 4 2  T H E N  G O T O  1 3 4 5 5
P R I N T  T A B X Y ( 1 8 , 6 ) ; " S b
P R I N T  T A B X Y ( 1 5 , 3 ) ; "  1 - U n l o a d i n g  St .  O r e
C A L L  M o v e  12
C A L L  M o v e 2 3
G O T O  1 3 7 6 0
IF K < 4 1  T H E N  G O T O  1 3 4 8 0  
P R I N T  T A B X Y ( 1 8 , 6 ) ; " S b  
P R I N T  T A B X Y (  15 ,3) ; " 4 - E a s t  
C A L L  M o v e 4 3  
G O T O  1 3 7 6 0
IF K < 4 0  T H E N  G O T O  1 3 4 9 5  
P R I N T  T A B X Y ( 1 8 , 6 )  ; " S b  
G O T O  1 3 0 9 0
IF K < 3 0  T H E N  G O T O  1 3 5 2 5  
P R I N T  T A B X Y ( 1 8 , 6 ) ; " S a  
P R I N T  T A B  X Y ( 1 5 , 3 )  ; " 1 - P a r k  S t .
C A L L  M o v e  12 
C A L L  M o v e 2 3  
G O T O  1 3 7 6 0
IF K < 2 4  T H E N  G O T O  1 3 5 5 5  
P R I N T  T A B X Y ( 1 8 , 6 ) ; " S a
P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - U n l o a d i n g  St .  W a s t e  
C A L L  M o v e l 2  
C A L L  M o v e 2 3  
G O T O  1 3 7 6 0
IF K < 2 2 T H E N  G O T O  1 3 5 8 5  
P R I N T  T A B X Y ( 1 8 , 6 ) ; " S a
P R I N T  T A B X Y ( 15 , 3 ) ; " 1 - U n l o a d i n g  S t .  O r e
1 3 5 7 0
1 3 5 7 5
1 3 5 8 0
1 3 5 8 5
1 3 5 9 0
1 3 5 9 5
1 3 6 0 0
1 3 6 0 5
1 3 6 1 0
1 3 6 1 5
1 3 6 2 0
1 3 6 2 5
1 3 6 3 0
1 3 6 3 5
1 3 6 4 0
1 3 6 4 5
1 3 6 5 0
1 3 6 5 5
1 3 6 6 0
1 3 6 6 5
1 3 6 7 0
1 3 6 7 5
1 3 6 8 0
1 3 6 8 5
1 3 6 9 0
1 3 6 9 5
1 3 7 0 0
1 3 7 0 5
1 3 7 1 0
1 3 7 1 5
1 3 7 2 0
1 3 7 2 5
1 3 7 3 0
1 3 7 3 5
1 3 7 4 0
1 3 7 4 5
1 3 7 5 0
1 3 7 5 5
1 3 7 6 0
1 3 7 6 5
1 3 7 7 0
1 3 7 7 5
1 3 7 8 0
1 3 7 8 5
1 3 7 9 0
1 3 7 9 5
1 3 8 0 0
1 3 8 0 5
1 3 8 1 0
1 3 8 1 5
1 3 8 2 0
1 3 8 2 5
1 3 8 3 0
C A L L  M o v e l 2  
C A L L  M o v e 2 3  
G O T O  1 3 7 6 0
IF K < 2 1  T H E N  G O T O  1 3 6 1 0  
P R I N T  T A B X Y ( 1 8 , 6 ) ; " S a  
P R I N T  T A B X Y ( 1 5 , 3 ) ; " 4 - E a s t  
C A L L  M o v e 4 3  
G O T O  1 3 7 6 0
IF K < 2 0  T H E N  G O T O  1 3 6 2 5  
P R I N T  T A B X Y ( 1 8 , 6 )  ; " S a  
G O T O  1 3 0 9 0
IF K < 10 T H E N  G O T O  1 3 6 5 5  
P R I N T  T A B X Y ( 1 8 , 6 ) ; " N e u t r a l "
P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - P a r k  St .
C A L L  M o v e l 2  
C A L L  M o v e 2 3  
G O T O  1 3 7 6 0
IF K < 4  T H E N  G O T O  1 3 6 8 5  
P R I N T  T A B X Y ( 1 8 , 6 ) ; " N e u t r a l "
P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - U n l o a d i n g  S t .  W a s t e "  
C A L L  M o v e 12 
C A L L  M o v e 2 3  
G O T O  1 3 7 6 0
IF K < 2  T H E N  G O T O  1 3 7 1 5  
P R I N T  T A B X Y ( 1 8 , 6 )  ; " N e u t r a l "
P R I N T  T A B X Y ( 1 5 , 3 ) 1 - U n l o a d i n g  S t .  O r e  " 
C A L L  M o v e l 2  
C A L L  M o v e 2 3  
G O T O  1 3 7 6 0
IF K < 1  T H E N  G O T O  1 3 7 4 0  
P R I N T  T A B X Y ( 1 8 , 6 )  ; " N e u t r a l "
P R I N T  T A B X Y ( 1 5  , 3 ) ; " 4 - E a s t  
C A L L  M o v e 4 3  
G O T O  1 3 7 6 0  
IF K = 0  T H E N
P R I N T  T A B X Y ( 1 8 , 6 )  ; " N e u t r a l  "
G O T O  1 3 0 9 0  
E N D  IF 
S U B E N D
S U B  M o v e 5 5  
P R I N T  T A B X Y ( 3 8 , 8 )
P R I N T  T A B X Y ( 3 8 , 2 )
P R I N T  T A B X Y ( 3 8 , 3 )
P R I N T  T A B X Y ( 3 8 , 4 )
P R I N T  T A B X Y ( 3 8 , 5 )
P R I N T  T A B X Y ( 3 8 , 6 )
P R I N T  T A B X Y ( 3 8 , 7 )
P A U S E
P R I N T  T A B X Y ( 3 8 , 8 ) ;"
C L E A R  7 0 9
O N  K E Y  0 , 1  C A L L  S t o p l
O U T P U T  7 0 9  ; " D E I  , 3 7 7 S E 2 0 2 D S 1  , 3 7 7 "
O U T P U T  7 0 9  ; " D R  1"
H i t  c o n t i n u e  k e y  w h e n  r e a d y
1 3 8 3 5  E N T E R  7 0 9 ; L
1 3 8 4 0  IF L <  1 7 8  T H E N  G O T O  1 3 8 6 5
1 3 8 4 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 4 - W e s t
1 3 8 5 0  C A L L  M o v e 4 5
1 3 8 5 5  G O T O  1 4 4 9 0
1 3 8 6 0  L = L - 2 0 0
1 3 8 6 5  IF L < 7 8  T H E N  G O T O  1 3 8 9 0
1 3 8 7 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 5 - L o a d i n g  S t . 2 - N o r t h  "
1 3 8 7 5  P R I N T  T A B X Y ( 3 8 , l ) ; " L o a d  t h e  t r a i n
1 3 8 8 0  G O T O  1 4 4 9 0
1 3 8 8 5  L = L - 1 0 0
1 3 8 9 0  IF L < 3 8  T H E N  G O T O  1 3 9 1 5
1 3 8 9 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 5 - L o a d i n g  S t . 2 - S o u t h  " 
1 3 9 0 0  P R I N T  T A B X Y ( 3 8 , l ) ; " M o v e  t r a i n  f o r  l o a d i n g  
1 3 9 0 5  G O T O  1 4 4 9 0  
1 3 9 1 0  L = L - 4 0
1 3 9 1 5  IF L < 1 8  T H E N  G O T O  1 3 9 4 0  
1 3 9 2 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 6  
1 3 9 2 5  C A L L  M o v e 2 5  
1 3 9 3 0  G O T O  1 4 4 9 0  
1 3 9 3 5  L = L - 2 0
1 3 9 4 0  IF L< 8 T H E N  G O T O  1 3 9 6 5  
1 3 9 4 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 2 - W e s t  
1 3 9 5 0  C A L L  M o v e 2 5  
1 3 9 5 5  G O T O  1 4 4 9 0  
1 3 9 6 0  L = L - 1 0
1 3 9 6 5  IF L < 4  T H E N  G O T O  1 3 9 9 0  
1 3 9 7 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 2 - E a s t  
1 3 9 7 5  C A L L  M o v e 2 5  
1 3 9 8 0  G O T O  1 4 4 9 0  
1 3 9 8 5  L = L - 4
1 3 9 9 0  IF L < 3  T H E N  G O T O  1 4 0 1 5
1 3 9 9 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 3 - L o a d i n g  S t . 1 - S o u t h  " 
1 4 0 0 0  C A L L  M o v e 3 5  
1 4 0 0 5  G O T O  1 4 4 9 0  
1 4 0 1 0  L = L -2
1 4 0 1 5  IF L < 1  T H E N  G O T O  1 4 0 3 5
1 4 0 2 0  P R I N T  T A B X Y ( 1 5 , 3 ) 3 - L o a d i n g  S t . 1 - N o r t h  "
1 4 0 2 5  C A L L  M o v e 3 5
1 4 0 3 0  G O T O  1 4 4 9 0
1 4 0 3 5  IF L = 0  T H E N  G O T O  1 4 0 7 5
1 4 0 4 0  ! D E  = D I G I T A L  E N A B L E
1 4 0 4 5  ! S E  = S E R V I C E  R E Q U E S T  E N A B L E
1 4 0 5 0  ! D S  = D I G I T A L  I N T E R R U P T  S E N S E D  P . 3 1 1
1 4 0 5 5  ! C H A N N E L  0 - 5  A R E  1 , 2 , 4 , 1 0 , 2 0 , 4 0
1 4 0 6 0  ! 1 = L O W  T O  H I G H ,  0 = H I G H  T O  L O W
1 4 0 6 5  ! H E R E  7 7  = A L L  L O W  T O  H I G H
1 4 0 7 0  ! 2 0 2  A S  A B O V E  F O R  I N T R .
1 4 0 7 5  O U T P U T  7 0 9  ; " D E 3 , 7 7 S E 2 0 2 D S 3 , 7 7 "
1 4 0 8 0  O U T P U T  7 0 9 ; " D R 3"
1 4 0 8 5  E N T E R  7 0 9 ; K  
1 4 0 9 0  K = K - 3 0 0
1 4 0 9 5  IF K <  50 T H E N  G O T O  1 4 1 2 5
1 7 8
14100 P R I N T  TABXY(l8,6);"Sb 
14105 P R I N T  TABXY(15,3 ) ; " 1 - P a r k  St .
1 4 1 1 0  C A L L  M o v e  12
1 4 1 1 5  C A L L  M o v e 2 5
1 4 1 2 0  G O T O  1 4 4 9 0
1 4 1 2 5  IF K < 4 4  T H E N  G O T O  1 4 1 5 5
1 4 1 3 0  P R I N T  T A B X Y ( 1 8 , 6 ) ; " S b
1 4 1 3 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - U n l o a d i n g  S t .  W a s t e "
1 4 1 4 0  C A L L  M o v e 12
1 4 1 4 5  C A L L  M o v e 2 5
1 4 1 5 0  G O T O  1 4 4 9 0
1 4 1 5 5  IF K < 4 2  T H E N  G O T O  1 4 1 8 5
1 4 1 6 0  P R I N T  T A B X Y ( 1 8 , 6 ) ; " S b
1 4 1 6 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - U n l o a d i n g  S t .  O r e  "
1 4 1 7 0  C A L L  M o v e  12
1 4 1 7 5  C A L L  M o v e 2 5
1 4 1 8 0  G O T O  1 4 4 9 0
1 4 1 8 5  IF K < 4 1 T H E N  G O T  1 4 2 1 0
1 4 1 9 0  P R I N T  T A B X Y ( l 8 , 6 ) ; " S b
1 4 1 9 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 4 - E a s t
1 4 2 0 0  C A L L  M o v e 4 5
1 4 2 0 5  G O T O  1 4 4 9 0
1 4 2 1 0  IF K < 4 0  T H E N  G O T O  1 4 2 2 5
1 4 2 1 5  P R I N T  T A B X Y ( 1 8 , 6 ) ; " S b
1 4 2 2 0  G O T O  1 3 8 2 5
1 4 2 2 5  IF K < 3 0  T H E N  G O T O  1 4 2 5 5
1 4 2 3 0  P R I N T  T A B X Y ( l 8 , 6 ) ; " S a
1 4 2 3 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; ' 1 - P a r k  St.
1 4 2 4 0  C A L L  M o v e l 2
1 4 2 4 5  C A L L  M o v e 2 5
1 4 2 5 0  G O T O  1 4 4 9 0
1 4 2 5 5  IF K < 2 4  T H E N  G O T O  1 4 2 8 5
1 4 2 6 0  P R I N T  T A B X Y ( 1 8 , 6 ) ; " S a
1 4 2 6 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - U n 1 o a d i n g  S t .  W a s t e "
1 4 2 7 0  C A L L  M o v e l 2
1 4 2 7 5  C A L L  M o v e 2 5
1 4 2 8 0  G O T O  1 4 4 9 0
1 4 2 8 5  IF K < 2 2 T H E N  G O T O  1 4 3 1 5
1 4 2 9 0  P R I N T  T A B X Y ( 1 8 , 6 ) ; " S a
1 4 2 9 5  P R I N T  T A B X Y ( 1 5  , 3 ) ; " 1 - U n i o a d i n g  S t .  O r e  "
1 4 3 0 0  C A L L  M o v e  12
1 4 3 0 5  C A L L  M o v e 2 5
1 4 3 1 0  G O T O  1 4 4 9 0
1 4 3 1 5  IF K < 21 T H E N  G O T  1 4 3 4 0
1 4 3 2 0  P R I N T  T A B X Y ( 1 8 , 6 ) ; " S a
1 4 3 2 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 4 - E a s t
1 4 3 3 0  C A L L  M o v e 4 5
1 4 3 3 5  G O T O  1 4 4 9 0
1 4 3 4 0  IF K < 2 0 T H E N  G O T O  1 4 3 5 5
1 4 3 4 5  P R I N T  T A B X Y ( 1 8 , 6 ) ; " Sa
1 4 3 5 0  G O T O  1 3 8 2 5
1 4 3 5 5  IF K < 1 0 T H E N  G O T O  1 4 3 8 5
1 4 3 6 0  P R I N T  T A B X Y ( 1 8 , 6 ) ; " N e u t r a l "
1 4 3 6 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - P a r k  St.
1 4 3 7 0  C A L L  M o v e l 2
1 4 3 7 5  C A L L  M o v e 2 5
1 4 3 8 0  G O T O  1 4 4 9 0
1 4 3 8 5  IF K < 4  T H E N  G O T O  1 4 4 1 5
1 4 3 9 0  P R I N T  T A B X Y ( 1 8 , 6 )  N e u t r a l  11
1 4 3 9 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - U n l o a d i n g  S t .  W a s t e "
1 4 4 0 0  C A L L  M o v e  12
1 4 4 0 5  C A L L  M o v e 2 5
1 4 4 1 0  G O T O  1 4 4 9 0
1 4 4 1 5  IF K < 2  T H E N  G O T O  1 4 4 4 5
1 4 4 2 0  P R I N T  T A B X Y ( 1 8 , 6 ) ; " N e u t r a l "
1 4 4 2 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - U n l o a d i n g  S t .  O r e  "
1 4 4 3 0  C A L L  M o v e l 2
1 4 4 3 5  C A L L  M o v e 2 5
1 4 4 4 0  G O T O  1 4 4 9 0
1 4 4 4 5  IF K < 1 T H E N  G O T O  1 4 4 7 0
1 4 4 5 0  P R I N T  T A B X Y ( 1 8 , 6 ) ; " N e u t r a l "
1 4 4 5 5  P R I N T  T A B  X Y ( 1 5  , 3 ) ; " 4 - E a s t
1 4 4 6 0  C A L L  M o v e 4 5
1 4 4 6 5  G O T O  1 4 4 9 0
1 4 4 7 0  IF K = 0  T H E N
1 4 4 7 5  P R I N T  T A B X Y ( 1 8 , 6 ) ; " N e u t r a l  "
1 4 4 8 0  G O T O  1 3 8 2 5
1 4 4 8 5  E N D  IF
1 4 4 9 0  S U B E N D
1 4 4 9 5  S U B  M o v e 2 3
1 4 5 0 0  C L E A R  7 0 9
1 4 5 0 5  O N  K E Y  0 , 1  C A L L  S t o p l
1 4 5 1 0  O U T P U T  7 0 9  ; " D E  1 , 3 7 7 S E 2 0 2 D S 1 , 3 7 7 "
1 4 5 1 5  O U T P U T  7 0 9  ; " D R 1"
1 4 5 2 0  E N T E R  7 0 9  ; L
1 4 5 2 5  O U T P U T  7 0 9  ;" D E 3 , 3 7 7 S E 2 0 2 D S 1 , 3 7 7  "
1 4 5 3 0  O U T P U T  7 0 9 ; " D R 3 "
1 4 5 3 5  E N T E R  7 0 9 ; K  
1 4 5 4 0  K = K - 3 0 0
1 4 5 4 5  O N  I N T R  7 G O S U B  1 4 5 7 5  
1 4 5 5 0  E N A B L E  I N T R  7 ; 2  0 2
1 4 5 5 5  P R I N T  T A B X Y ( 3 8 , 1 ) ; "  M o v e  l o c o  t o  B1 . 3
1 4 5 6 0  ! M o n i t o r i n g  l o c o m o t i v e  m o v e m e n t
1 4 5 6 5  G O T O  1 4 5 6 0
1 4 5 7 0  S T O P
1 4 5 7 5  P = S P O L L (  7 0 9  )
1 4 5 8 0  O U T P U T  7 0 9 ; " D I 1 "
1 4 5 8 5  E N T E R  7 0 9 ; A
1 4 5 9 0  IF A = 0  T H E N  G O T O  1 4 7 2 0
1 4 5 9 5  IF A = 1 T H E N
1 4 6 0 0  P R I N T  T A B X Y ( 1 5 , 3 )  ; " 3 - L o a d i n g  S t . 1 - N o r t h  " 
1 4 6 0 5  P R I N T  T A B X Y ( 3 8 , l ) ; " P o s i t i o n  l o c o  f o r  l o a d i n g  
1 4 6 1 0  E N D  IF 
1 4 6 1 5  G O T O  1 5 0 8 0  
1 4 6 2 0  IF A = 2 T H E N
1 4 6 2 5  P R I N T  T A B  X Y ( 1 5 , 3 ) ; " 3  - L o a d i n g  S t . 1 - S o u t h  "
180
1 4 6 3 0  IF A = 4 T H E N
1 4 6 3 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 2 - W e s t
1 4 6 4 0  E L S E
1 4 6 4 5  IF A = 10 T H E N
1 4 6 5 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 2 - E a s t
1 4 6 5 5  E L S E
1 4 6 6 0  IF A = 2 0  T H E N
1 4 6 6 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 6
1 4 6 7 0  E L S E
1 4 6 7 5  IF A = 4 0  T H E N
1 4 6 8 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 5 - L o a d i n g  S t . 2 - N o r t h  "
1 4 6 8 5  E L S E
1 4 6 9 0  IF A = 1 0 0  T H E N
1 4 6 9 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 5 - L o a d i n g  S t . 2 - S o u t h  "
1 4 7 0 0  E L S E
1 4 7 0 5  IF A = 2 0 0  T H E N
1 4 7 1 0  P R I N T  T A B X Y ( 1 5 , 3 )  ; 114 - W e s t
1 4 7 1 5  E L S E
1 4 7 2 0  O U T P U T  7 0 9 ; " D I 3 "
1 4 7 2 5  E N T E R  7 0 9  ; B
1 4 7 3 0  IF B = 0 T H E N  P R I N T  T A B  X Y ( 1 8 , 6 ) ; " S b
1 4 7 3 5  IF B = 1 T H E N
1 4 7 4 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 4 - E a s t
1 4 7 4 5  E L S E
1 4 7 5 0  IF B = 2  T H E N
1 4 7 5 5  P R I N T  T A B X Y ( 1 8 , 6 ) ; " N e u t r a  I"
1 4 7 6 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - U n l o a d i n g  St .  O r e  "
1 4 7 6 5  E L S E
1 4 7 7 0  IF B = 4  T H E N
1 4 7 7 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - U n i o a d i n g  S t .  W a s t e "  
1 4 7 8 0  P R I N T  T A B X Y ( 1 8 , 6 ) ; " N e u t r a l "
1 4 7 8 5  E L S E
1 4 7 9 0  IF B = 10 T H E N
1 4 7 9 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - P a r k  S t .
1 4 8 0 0  P R I N T  T A B X Y ( 1 8 , 6 ) N e u t r a l "
1 4 8 0 5  E N D  IF 
1 4 8 1 0  E N D  IF 
1 4 8 1 5  E N D  IF
1 4 8 2 0  IF B = 2 0  T H E N  P R I N T  T A B X Y ( 1 8 , 6 ) ; " Sa
1 4 8 2 5  IF B = 21 T H E N
1 4 8 3 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 4 - E a s t
1 4 8 3 5  P R I N T  T A B X Y ( 1 8 , 6 ) ; " Sa
1 4 8 4 0  E L S E
1 4 8 4 5  IF B = 22 T H E N
1 4 8 5 0  P R I N T  T A B X Y ( 1 5 , 3 ) 1 - U n l o a d i n g  S t .  O r e  "
1 4 8 5 5  P R I N T  T A B X Y ( ( 1 8 , 6 ) ; " S a
1 4 8 6 0  E L S E
1 4 8 6 5  IF B = 2 4  T H E N
1 4 8 7 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - U n l o a d i n g  S t .  W a s t e "
1 4 8 7 5  P R I N T  T A B X Y ( 1 8 , 6  ) ;" Sa
1 4 8 8 0  E L S E
1 4 8 8 5  IF B = 3 0  T H E N
1 4 8 9 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - P a r k  S t .
1 4 8 9 5
1 4 9 0 0
1 4 9 0 5
1 4 9 1 0
1 4 9 1 5
1 4 9 2 0
1 4 9 2 5
1 4 9 3 0
1 4 9 3 5
1 4 9 4 0
1 4 9 4 5
1 4 9 5 0
1 4 9 5 5
1 4 9 6 0
1 4 9 6 5
1 4 9 7 0
1 4 9 7 5
1 4 9 8 0
1 4 9 8 5
1 4 9 9 0
1 4 9 9 5
1 5 0 0 0
1 5 0 0 5
1 5 0 1 0
1 5 0 1 5
1 5 0 2 0
1 5 0 2 5
1 5 0 3 0
1 5 0 3 5
1 5 0 4 0
1 5 0 4 5
1 5 0 5 0
1 5 0 5 5
1 5 0 6 0
1 5 0 6 5
1 5 0 7 0
1 5 0 7 5
1 5 0 8 0
1 5 0 8 5
1 5 0 9 0
1 5 0 9 5
1 5 1 0 0
1 5 1 0 5
1 5 1 1 0
1 5 1 1 5
1 5 1 2 0
1 5 1 2 5
1 5 1 3 0
1 5 1 3 5
1 5 1 4 0
1 5 1 4 5
1 5 1 5 0
1 5 1 5 5
P R I N T  T A B X Y ( 1 8 , 6 ) ; " S a
E N D  IF
E N D  IF
E N D  IF
E N D  IF
IF B = 4 0  T H E N  P R I N T  T A B X Y ( 1 8 , 6 ) ; " S b  
IF B = 41 T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) ; " 4 - E a s t  
P R I N T  T A B X Y ( 1 8 , 6 ) ; " S b  
E L S E
IF B = 4 2  T H E N
P R I N T  T A B X Y (  1 5 , 3 ) ; " l - U n 1 o a d i n g  S t .
P R I N T  T A B X Y ( 1 8 , 6 ) ; " S b
E L S E
IF B = 4 4  T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - U n l o a d i n g  S t .
P R I N T  T A B X Y ( 1 8 , 6 ) ; " S b
E L S E
IF B < = 3 5 0  T H E N
P R I N T  T A B X Y ( 1 5 , 3 )  ; 111 - P a r k  St .
P R I N T  T A B X Y ( 1 8 , 6 ) ; " S a
E N D  IF
E N D  IF
E N D  IF
E N D  IF
E N D  IF
E N D  IF
E N D  IF
E N D  IF
E N D  IF
E N D  IF
E N D  IF
S T A T U S  7 , 1 ; A 
S T A T U S  7 , 3 ; B 
E N A B L E  I N T R  7 
R E T U R N  
E N D  IF 
S U B E N D  
S U B  M o v e 3 2  
C L E A R  7 0 9
O U T P U T  7 0 9 ;  " D E I , 3 7 7 S E 2 0 2 D S 1  , 3 7 7  " 
O U T P U T  7 0 9  ; " D R 1"
O U T P U T  7 0 9 ; " D E 3 , 3 7 7 S E 2 0 2 D S 1  , 3 7 7  " 
O U T P U T  7 0 9  ; " D R 3"
O N  K E Y  0 , 1  C A L L  S t o p l  
O N  K E Y  1 G O T O  1 5 5 9 5
O N  K E Y  2 G O T O  1 5 7 4 5
O N  K E Y  3 G O T O  1 5 8 9 5
O N  K E Y  4 G O T O  1 5 9 1 5
O N  K E Y  5 G O T O  1 5 6 6 0
O N  K E Y  6 G O T O  1 5 8 1 0
O N  K E Y  7 G O T O  1 5 9 3 5
O N  K E Y  8 G O T O  1 5 9 5 5
O r e
W a s t e
1 8 2
1 5 1 6 0  O N  I N T R  7 G O S U B  1 5 1 9 0  
1 5 1 6 5  E N A B L E  I N T R  7 ; 2 0 2
1 5 1 7 0  P R I N T T A B X Y ( 3 8 , 1 ) ; "  M o v e  l o c o  t o  B 1. 2
1 5 1 7 5  ! M o n i t o r i n g  l o c o m o t i v e  m o v e m e n t
1 5 1 8 0  G O T O  1 5 1 7 5
1 5 1 8 5  S T O P
1 5 1 9 0  P = S P 0 L L ( 7 0 9  )
1 5 1 9 5  O U T P U T  7 0 9  ; " D 1 1"
1 5 2 0 0  E N T E R  7 0 9 ; A
1 5 2 0 5  IF A = 0  T H E N  G O T O  1 5 2 7 5
1 5 2 1 0  IF A = 1 T H E N  P R I N T  T A B  X Y ( 1 5 , 3 ) ; " 3  - L o a d i n g  S t . l
1 5 2 1 5  IF A = 2 T H E N  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 3  - L o a d i n g  S t . l
1 5 2 2 0  IF A = 4  T H E N
1 5 2 2 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 2 - W e s t
1 5 2 3 0  C A L L  M o v e 2 1
1 5 2 3 5  G O T O  1 5 9 7 5
1 5 2 4 0  E N D  IF
1 5 2 4 5  IF A = 10 T H E N  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 2 - E a s t  
1 5 2 5 0  IF A = 2 0  T H E N  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 6  
1 5 2 5 5  IF A = 4 0  T H E N  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 5 - L o a d i n g  S t .  
1 5 2 6 0  IF A = 1 0 0  T H E N  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 5 - L o a d i n g  
S t . 2 - S o u t h "
1 5 2 6 5  IF A = 2 0 0  T H E N  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 4 - W e s t  
1 5 2 7 0  S T A T U S  7 , 1  ;A 
1 5 2 7 5  O U T P U T  7 0 9 ; " D I 3 "
1 5 2 8 0  E N T E R  7 0 9 ; B
1 5 2 8 5  IF B = 0 T H E N  P R I N T  T A B X Y ( 1 8 , 6 ) ; " Sa
1 5 2 9 0  IF B = 1  T H E N
1 5 2 9 5  P R I N T  T A B X Y ( 1 5  ,3) ; " 4 - E a s t
1 5 3 0 0  E L S E
1 5 3 0 5  IF B = 2  T H E N
1 5 3 1 0  P R I N T  T A B X Y ( 1 8 , 6 )  ; " N e u t r a l "
1 5 3 1 5  P R I N T  T A B X Y ( 1 5 , 3 )  ; " 1 - U n l o a d i n g  S t .  O r e  "
1 5 3 2 0  E L S E
1 5 3 2 5  IF B = 4  T H E N
1 5 3 3 0  P R I N T  T A B X Y ( 1 5 , 3 )  ; " 1 - U n l o a d i n g  S t .  W a s t e "
1 5 3 3 5  P R I N T  T A B X Y ( 1 8 , 6 ) ; " N e u t r a  1"
1 5 3 4 0  E L S E
1 5 3 4 5  IF B = 10 T H E N
1 5 3 5 0  P R I N T  T A B X Y ( 1 5 , 3 )  ;" 1 - P a r k  S t .
1 5 3 5 5  P R I N T  T A B X Y ( 1 8 , 6 ) ; " N e u t r a l "
1 5 3 6 0  E N D  IF 
1 5 3 6 5  E N D  IF 
1 5 3 7 0  E N D  IF
1 5 3 7 5  IF B = 2 0  T H E N  P R I N T  T A B X Y ( 1 8 , 6 ) ; " Sa
1 5 3 8 0  IF B = 21 T H E N
1 5 3 8 5  P R I N T  T A B X Y ( 1 5 , 3 )  ; " 4 - E a s t
1 5 3 9 0  P R I N T  T A B X Y ( 1 8 , 6 ) ; " S a
1 5 3 9 5  E L S E
1 5 4 0 0  IF B = 2 2  T H E N
1 5 4 0 5  P R I N T  T A B X Y ( 1 5 , 3 )  ; " 1 - U n l o a d i n g  S t .  O r e  " 
1 5 4 1 0  P R I N T  T A B X Y ( 1 8 , 6 ) ; " S a  





2 - N o r t h "
II
1 8 3
1 5 4 2 0  
1 5 4 2 5  
1 5 4 3 0  
1 5 4 3 5  
1 5 4 4 0  
1 5 4 4 5  
1 5 4 5 0  
1 5 4 5 5  
1 5 4 6 0  
1 5 4 6 5  
1 5 4 7 0  
1 5 4 7 5  
1 5 4 8 0  
1 5 4 8 5  
1 5 4 9 0  
1 5 4 9 5  
1 5 5 0 0  
1 5 5 0 5  
1 5 5 1 0  
1 5 5 1 5  
1 5 5 2 0  
1 5 5 2 5  
1 5 5 3 0  
1 5 5 3 5  
1 5 5 4 0  
1 5 5 4 5  
1 5 5  50 
1 5 5 5 5  
1 5 5 6 0  
1 5 5 6 5  
1 5 5 7 0  
1 5 5 7 5  
1 5 5 8 0  
1 5 5 8 5  
1 5 5 9 0  
1 5 5 9 5  
1 5 6 0 0  
1 5 6 0 5  
1 5 6 1 0  
1 5 6 1 5  
1 5 6 2 0  
1 5 6 2 5  
1 5 6 3 0  
1 5 6 3 5  
1 5 6 4 0  
1 5 6 4 5  
1 5 6 5 0  
1 5 6 5 5  
1 5 6 6 0  
1 5 6 6 5  
1 5 6 7 0  
1 5 6 7 5  
1 5 6 8 0
IF B = 2 4  T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) ;  " 1 - U n l o a d i n g  S t .  W a s t e "
P R I N T  T A B X Y ( l 8 , 6 ) ; " S a
E L S E
IF B = 3 0  T H E N
P R I N T  T A B X Y ( 1 5 , 3 )  ; " 1 - P a r k  S t .
P R I N T  T A B X Y ( 1 8 , 6 ) ; " S a
E N D  IF
E N D  IF
E N D  IF
E N D  IF
IF B = 4 0  T H E N  P R I N T  T A B X Y ( 1 8 , 6 ) ; " S b  
IF B = 4 1  T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) ; " 4 - E a s t  
P R I N T  T A B X Y ( 1 8 , 6 )  ; " S b  
E L S E
IF B = 4 2  T H E N
P R I N T  T A B X Y ( 1 5 , 3 ) ; " l - U n 1 o a d i n g  S t .  O r e  "
P R I N T  T A B X Y ( 1 8 , 6 ) ; " S b
E L S E
IF B = 4 4  T H E N
P R I N T  T A B X Y ( 1 5 , 3 )  
P R I N T  T A B X Y ( 1 8 , 6 )  
E L S E
IF B <  = 3 5 0  T H E N
P R I N T  T A B  X Y ( 1 5  , 3)
P R I N T  T A B X Y ( 1 8 , 6 )
E N D  IF
E N D  IF
E N D  IF
E N D  IF
E N D  IF
S T A T U S  7 , 3 ; B 
E N A B L E  I N T R  7 
R E T U R N
P R I N T  T A B X Y ( 2 0 , 2 )  
P R I N T  T A B X Y ( 1 5 , 3 )  
P R I N T  T A B X Y ( 2 , 1 6 )  
P R I N T  T A B X Y ( 2 , 1 7 )  
P R I N T  T A B X Y ( 2 , 1 8 )  
C A L L  M o v e 2 3  
C A L L  W e i g h t 2  
P R I N T  T A B X Y ( 1 2 , 4 )  
P R I N T  T A B X Y ( 2 0 , 2 )  
P R I N T  T A B X Y ( 1 5 , 3 )  
C A L L  M o v e 3 2 2  
C A L L  M o v e 2 1  
G O T O  1 5 9 7 5
' l - U n l o a d i n g  S t .  W a s t e "  
'Sb
1 - P a r k  S t . 
Sa
'Station 1 "
'Ore - H a l f
'GO T O :  1. L o a d i n g  S t .  1 
1 2. U n l o a d i n g  S t .  O r e
1 Ful 1 O r e
P R I N T  T A B X Y ( 2 0 , 2 ) ; " S t a t i o n  2 
P R I N T  T A B X Y ( 1 5 , 1 3 ) ; " 0 r e  - H a l f  
P R I N T  T A B X Y ( 2 , 1 6 )  ; " G O  T O :  1. L o a d i n g  S t .  2 
P R I N T  T A B X Y ( 2 , 1 7 ) ; "  2. U n l o a d i n g  S t .  O r e
P R I N T  T A B X Y (2 ,1 8)
II
II
1 5 6 8 5  C A L L  M o v e 2 5
1 5 6 9 0  P R I N T  T A B X Y ( 3 8 , 1 ) ; " L o a d  t h e  t r a i n
1 5 6 9 5  P R I N T  T A B X Y ( 3 8 , 8 ) ; " H i t  c o n t i n u e  k e y  w h e n  r e a d y
1 5 7 0 0  P A U S E
1 5 7 0 5  P R I N T  T A B X Y ( 3 8 , 1 ) ;"
1 5 7 1 0  P R I N T  T A B X Y ( 3 8 , 8 )
1 5 7 1 5  P R I N T  T A B X Y ( 1 2 , 4 ) ; " F u l l  - O r e  
1 5 7 2 0  P R I N T  T A B X Y ( 2 0 , 2 ) ; "
1 5 7 2 5  P R I N T  T A B X Y ( 1 5 , 1 3 ) ; "
1 5 7 3 0  C A L L  M o v e 5 2 2  
1 5 7 3 5  C A L L  M o v e 2 1  
1 5 7 4 0  G O T O  1 5 9 7 5
1 5 7 4 5  P R I N T  T A B  X Y ( 2 0 , 2 ) ; " S t  a t i o n  1
1 5 7 5 0  P R I N T  T A B X Y ( 1 5 , 1 3 ) ; " O r e  - F u l l
1 5 7 5 5  P R I N T  T A B X Y ( 2 , 1 6 ) ; " G O  T O :  1. L o a d i n g  S t .  1
1 5 7 6 0  P R I N T  T A B X Y ( 2 , 1 6 ) ; "  2. U n l o a d i n g  S t .  O r e
1 5 7 6 5  P R I N T  T A B X Y ( 2 , 1 8 ) ; "
1 5 7 7 0  C A L L  M o v e 2 3
1 5 7 7 5  C A L L  W e i g h t 2
1 5 7 8 0  P R I N T  T A B X Y ( 1 2 , 4 ) ; " F u l l  - O r e
1 5 7 8 5  P R I N T  T A B X Y ( 2 0 , 2 ) ; " S t a t i o n  1
1 5 7 9 0  P R I N T  T A B X Y ( 1 5 , 1 3 ) ; " O r e  - H a l f
1 5 7 9 5  C A L L  M o v e 3 2 2
1 5 8 0 0  C A L L  M o v e 2 1
1 5 8 0 5  G O T O  1 5 9 7 5
1 5 8 1 0  P R I N T  T A B X Y ( 2 0 , 2 ) ; " S t a t i o n  2
1 5 8 1 5  P R I N T  T A B X Y ( 1 5 , 1 3 ) ; " 0 r e  - F u l l
1 5 8 2 0  P R I N T  T A B X Y ( 2 , 1 6 ) ; " G 0  T O :  1. L o a d i n g  S t .  2
1 5 8 2 5  P R I N T  T A B X Y ( 2 , 1 7 ) ; "  2. U n l o a d i n g  S t .  O r e
1 5 8 3 0  P R I N T  T A B X Y ( 2 , 1 8 ) ;"
1 5 8 3 5  C A L L  M o v e 2 5
1 5 8 4 0  P R I N T  T A B X Y ( 3 8 , l ) ; " L o a d  t h e  t r a i n
1 5 8 4 5  P R I N T  T A B X Y ( 3 8 , 8 ) ; " H i t  c o n t i n u e  k e y  w h e n  r e a d y
1 5 8 5 0  P A U S E
1 5 8 5 5  P R I N T  T A B X Y ( 3 8 , 1 ) ; "
1 5 8 6 0  P R I N T  T A B X Y ( 3 8 , 8 ) ;"
1 5 8 6 5  P R I N T  T A B X Y ( 1 2 , 4 ) ; " F u l l  - O r e  
1 5 8 7 0  P R I N T  T A B X Y ( 2 0 , 2 ) ; " S t a t i o n  2 
1 5 8 7 5  P R I N T  T A B X Y ( 1 5 , 1 3 ) ; " O r e  - H a l f  
1 5 8 8 0  C A L L  M o v e 5 2 2  
1 5 8 8 5  C A L L  M o v e 2 1  
1 5 8 9 0  G O T O  1 5 9 7 5
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1 5 9 0 5  C A L L  M o v e 2 1  
1 5 9 1 0  G O T O  1 5 9 7 5
1 5 9 1 5  P R I N T  T A B X Y ( 2 0 , 2 ) ; " S t a t i o n  1 
1 5 9 2 0  P R I N T  T A B X Y ( 1 5 , 1 3 ) ; " W a s t e  - F u l l "
1 5 9 2 5  C A L L  M o v e 2 1  
1 5 9 3 0  G O T O  1 5 9 7 5
1 5 9 3 5  P R I N T  T A B X Y ( 2 0 , 2 ) ; " S t a t i o n  2 
1 5 9 4 0  P R I N T  T A B X Y ( 1 5 , 1 3 ) ; " W a s t e  - H a l f "
1 5 9 4 5  C A L L  M o v e 2 1
1 5 9 5 0  G O T O  1 5 9 7 5
1 5 9 5 5  P R I N T  T A B X Y ( 2 0 , 2 ) ; " S t a t i o n  2 
1 5 9 6 0  P R I N T  T A B X Y ( 1 5 , 1 3 ) ; " W a s t e  - F u l l "
1 5 9 6 5  C A L L  M o v e 2 1
1 5 9 7 0  G O T O  1 5 9 7 5
1 5 9 7 5  S U B E N D
1 5 9 8 0  S U B  M o v e 4 3
1 5 9 8 5  C L E A R  7 0 9
1 5 9 9 0  O N  K E Y  0 , 1  C A L L  S t o p l
1 5 9 9 5  O U T P U T  7 0 9  ; " D E 1 , 3 7 7 S E 2 0 2 D S 1 , 3 7 7  "
1 6 0 0 0  O U T P U T  7 0 9  ; " DR 1"
1 6 0 0 5  E N T E R  7 0 9  ; L
1 6 0 1 0  O U T P U T  7 0 9 ; " D E 3 , 3 7 7 S E 2 0 2 D S 1 , 3 7 7 "
1 6 0 1 5  O U T P U T  7 0 9  ; " D R 3 "
1 6 0 2 0  E N T E R  7 0 9 ; K  
1 6 0 2 5  K = K - 3 0 0
1 6 0 3 0  O N  I N T R  7 G O S U B  1 6 0 6 0  
1 6 0 3 5  E N A B L E  I N T R  7 ; 2 0 2
1 6 0 4 0  P R I N T  T A B X Y ( 3 8 , 1 ) ;" M o v e  l o c o  t o  B1 . 3
1 6 0 4 5  ! M o n i t o r i n g  l o c o m o t i v e  m o v e m e n t
1 6 0 5 0  G O T O  1 6 0 4 5
1 6 0 5 5  S T O P
1 6 0 6 0  P = S P O L L ( 7 0 9 )  '
1 6 0 6 5  O U T P U T  7 0 9 ; " D I 1 "
1 6 0 7 0  E N T E R  7 0 9 ; A
1 6 0 7 5  IF A = 0  T H E N  G O T O  1 6 2 2 0
1 6 0 8 0  IF A =  1 T H E N
1 6 0 8 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 3 - L o a d i n g  S t . 1 - N o r t h  "
1 6 0 9 0  P R I N T  T A B X Y ( 3 8 , 1 ) ;" P o s i t i o n  l o c o  f o r  l o a d i  
1 6 0 9 5  E N D  IF 
1 6 1 0 0  G O T O  1 6 5 7 5  
1 6 1 0 5  IF A  = 2 T H E N
1 6 1 1 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 3 - L o a d i n g  S t . 1 - S o u t h  "
1 6 1 1 5  P R I N T  T A B X Y ( 3 8 , 1 ) ; "  M o v e  l o c o  f o r  l o a d i n g
1 6 1 2 0  E N D  IF
1 6 1 2 5  G O T O  1 6 5 7 5
1 6 1 3 0  IF A = 4  T H E N
1 6 1 3 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 2 - W e s t
1 6 1 4 0  E L S E
1 6 1 4 5  IF A = 1 0  T H E N
1 6 1 5 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 2 - E a s t
1 6 1 5 5  E L S E
1 6 1 5 0  IF A =  2 0  T H E N
1 6 1 6 5  P R I N T  T A B X Y ( 1 5 , 3 ) ;"6
1 6 1 7 0  E L S E
1 6 1 7 5  IF A = 4 0  T H E N
1 6 1 8 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 5 - L o a d i n g  S t . 2 - N o r t h  "
1 6 1 8 5  E L S E
1 6 1 9 0  IF A =  1 0 0  T H E N
1 6 1 9 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 5 - L o a d i n g  S t . 2 - S o u t h  "
1 6 2 0 0  E L S E
1 6 2 0 5  IF A = 2 0 0  T H E N
1 6 2 1 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 4 - W e s t
1 6 2 1 5  E L S E
1 6 2 2 0  O U T P U T  7 0 9 ; " D I 3 "
1 6 2 2 5  E N T E R  7 0 9  ; B
1 6 2 3 0  IF B = 0 T H E N  P R I N T  T A B X Y ( 1 8 , 6 ) ; " N e u t r a l
1 6 2 3 5  IF B = 1 T H E N
1 6 2 4 0  P R I N T  T A B X Y ( 1 5 , 3 )  ; " 4 - E a s t
1 6 2 4 5  E L S E
1 6 2 5 0  IF B = 2  T H E N
1 6 2 5 5  P R I N T  T A B X Y ( 1 8 , 6 ) ; " N e u t r a l "
1 6 2 6 0  P R I N T  T A B X Y ( 1 5 , 3 )  ; " 1 - U n l o a d i n g  S t .  O r e
1 6 2 6 5  E L S E
1 6 2 7 0  IF B = 4 T H E N
1 6 2 7 5  P R I N T  T A B  X Y ( 1 5 , 3 )  ;" 1 - U n 1 o a d i n g  S t .  W a s t e  
1 6 2 8 0  P R I N T  T A B X Y ( 1 8 , 6 )  ; " N e u t r a l "
1 6 2 8 5  E L S E
1 6 2 9 0  IF B = 10 T H E N
1 6 2 9 5  P R I N T  T A B X Y ( 1 5  ,3 ) ;" 1 - P a r k  S t .
1 6 3 0 0  P R I N T  T A B X Y ( 1 8 , 6 )  ; " N e u t r a l "
1 6 3 0 5  E N D  IF 
1 6 3 1 0  E N D  IF 
1 7 3 1 5  E N D  IF
1 6 3 2 0  IF B = 2 0  T H E N  P R I N T  T A B  X Y ( 1 8 , 6 ) ; " Sa
1 6 3 2 5  IF B = 21 T H E N
1 6 3 3 0  P R I N T  T A B X Y (  15 ,3) ; " 4 - E a s t
1 6 3 3 5  P R I N T  T A B X Y ( 1 8 , 6  ) ;" Sa
1 6 3 4 0  E L S E
1 6 3 4 5  IF B = 2 2  T H E N
1 6 3 5 0  P R I N T  T A B X Y ( 1 5 , 3 )  1 - U n l o a d i n g  S t .  O r e
1 6 3 5 5  P R I N T  T A B X Y ( 1 8 , 6 )  ; " Sa
1 6 3 6 0  E L S E
1 6 3 6 5  IF B = 2 4  T H E N
1 6 3 7 0  P R I N T  T A B X Y ( 1 5 , 3 )  ; " 1 - U n l o a d i n g  S t .  W a s t e
1 6 3 7 5  P R I N T  T A B X Y ( 1 8 , 6 )  ; " S a
1 6 3 8 0  E L S E
1 6 3 8 5  IF B = 3 0  T H E N
1 6 3 9 0  P R I N T  T A B X Y (  15 ,3) ; " 1 - P a r k  S t .
1 6 3 9 5  P R I N T  T A B X Y ( 1 8 , 6 )  ; " Sa
1 6 4 0 0  E N D  IF
1 6 4 0 5  E N D  IF
1 6 4 1 0  E N D  IF
1 6 4 1 5  E N D  IF
1 6 4 2 0  IF B = 4 0  T H E N  P R I N T  T A B X Y ( 1 8 , 6 ) ; " S b
1 6 4 2 5  IF B = 4 2  T H E N
1 6 4 3 0  P R I N T  T A B X Y ( 1 5 , 3 )  ; " 4 - E a s t
1 6 4 3 5  P R I N T  T A B X Y ( 1 8 , 6  ) ; " S b
1 6 4 4 0  E L S E
1 6 4 4 5  IF B = 4 2  T H E N
1 6 4 5 0  P R I N T  T A B X Y ( 1 5 , 3 )  ; " 1 - U n l o a d i n g  S t .  O r e
1 6 4 5 5  P R I N T  T A B X Y ( 1 8 , 6 )  ; " S b
1 6 4 6 0  E L S E
1 6 4 6 5  IF B = 4 4  T H E N
1 6 4 7 0  P R I N T  T A B X Y ( 1 5 , 3 )  ; " 1 - U n l o a d i n g  S t .  W a s t e  
1 6 4 7 5  P R I N T  T A B X Y ( 1 8 , 6 )  ; " S b
1 8 7
1 6 4 8 0  E L S E
1 6 4 8 5  IF B <= 3 5 0  T H E N
1 6 4 9 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - P a r k  St .
1 6 4 9 5  P R I N T  T A B X Y ( 1 8 , 6 ) ; " S b
1 6 5 0 0  E N D  IF
1 6 5 0 5  E N D  IF
1 6 5 1 0  E N D  IF
1 6 5 1 5  E N D  IF
1 6 5 2 0  E N D  IF
1 6 5 2 5  E N D  IF
1 6 5 3 0  E N D  IF
1 6 5 3 5  E N D  IF
1 6 5 4 0  E N D  IF
1 6 5 4 5  E N D  IF
1 6 5 5 0  E N D  IF
1 6 5 5 5  S T A T U S  7 , 1 ; A
1 6 5 6 0  S T A T U S  7 , 3 ; B
1 6 5 6 5  E N A B L E  I N T R  7
1 6 5 7 0  R E T U R N
1 6 5 7 5  S U B E N D
1 6 5 8 0  S U B  M o v e 4 5
1 6 5 8 5  C L E A R  7 0 9
1 6 5 9 0  O N  K E Y  0 , 1  C A L L  S t o p l
1 6 5 9 5  O U T P U T  7 0 9 ; " D E 1 , 3 7 7 S E 2 0 2 D S 1 , 3 7 7 "
1 6 6 0 0  O U T P U T  7 0 9  ; " D R 1 "
1 6 6 0 5  E N T E R  7 0 9 ; L
1 6 6 1 0  O U T P U T  7 0 9 ; "  D E 3 , 3 7 7 S E 2 0 2 D S 1 , 3 7 7  "
1 6 6 1 5  O U T P U T  7 0 9  ; " D R 3"
1 6 6 2 0  E N T E R  7 0 9 ; K  
1 6 6 2 5  K = K - 3 0 0
1 6 6 3 0  O N  I N T R  7 G O S U B  1 6 6 6 0  
1 6 6 3 5  E N A B L E  I N T R  7 ; 2 0 2
1 6 6 4 0  P R I N T  T A B X Y ( 3 8 , l ) M o v e  l o c o  t o  B I . 5
1 6 6 4 5  ! M o n i t o r i n g  l o c o m o t i v e  m o v e m e n t
1 6 6 5 0  G O T O  1 6 6 4 5
1 6 6 5 5  S T O P
1 6 6 6 0  P = S P 0 L L ( 7 0 9 )
1 6 6 6 5  O U T P U T  7 0 9 ; " D H "
1 6 6 7 0  E N T E R  7 0 9  ;A
1 6 6 7 5  IF A = 0 T H E N  G O T O  1 6 8 1 0
1 6 6 8 0  IF A = 1 T H E N
1 6 6 8 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; “ 3 - L o a d i n g  S t . 1 - N o r t h  "
1 6 6 9 0  E L S E
1 6 6 9 5  IF A = 2 T H E N
1 6 7 0 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 3 - L o a d i n g  S t . 1 - S o u t h  "
1 6 7 0 5  E L S E
1 6 7 1 0  IF A = 4  T H E N
1 6 7 1 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 2 - W e s t
1 6 7 2 0  E L S E
1 6 7 2 5  IF A = 1 0  T H E N
1 6 7 3 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 2 - E a s t
1 6 7 3 5  E L S E
1 6 7 4 0  IF A = 2 0  T H E N
1 8 8
1 6 7 4 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 6  " «
1 6 7 5 0  E N D  IF 
1 6 7 5 5  IF A = 4 0  T H E N
1 6 7 6 0  P R I N T  T A B X Y ( 1 5 , 3 ) 5 - L o a d i n g  S t . 2 - N o r t h  "
1 6 7 6 5  P R I N T  T A B X Y ( 3 8 , 1 ) ; "  L o a d  t h e  t r a i n
1 6 7 7 0  G O T O  1 7 1 6 5
1 6 7 7 5  E N D  IF
1 6 7 8 0  IF A =  1 0 0  T H E N
1 6 7 8 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 5 - L o a d i n g  S t . 2 - S o u t h  "
1 6 7 9 0  E L S E
1 6 7 9 5  IF A = 2 0 0  T H E N
1 6 8 0 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 4 - W e s t
1 6 8 0 5  E L S E
1 6 8 1 0  O U T P U T  7 0 9  ; " D 1 3"
1 6 8 1 5  E N T E R  7 0 9 ; B
1 6 8 2 0  IF B = 0 T H E N  P R I N T  T A B X Y ( 1 8 , 6 ) ; " N e u t r a l  "
1 6 8 2 5  IF B = 1 T H E N
1 6 8 3 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 4 - E a s t
1 6 8 3 5  E L S E
1 6 8 4 0  I F  B = 2 T H E N
1 6 8 4 5  P R I N T  T A B X Y ( 1 8 , 6 ) N e u t r a l "
1 6 8 5 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - U n l o a d i n g  S t .  O r e  "
1 6 8 5 5  E L S E
1 6 8 6 0  IF B = 4  T H E N
1 6 8 6 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - U n l o a d i n g  S t .  W a s t e "  
1 6 8 7 0  P R I N T  T A 3 X Y ( 1 8 , 5 ) ; " N e u t r a l "
1 6 8 7 5  E L S E
1 6 8 8 0  IF B = 10 T H E N
1 6 8 8 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - P a r k  S t .
1 6 8 9 0  P R I N T  T A B X Y ( 1 8 , 6 ) ; " N e u t r a l "
1 6 8 9 5  E N D  IF 
1 6 9 0 0  E N D  IF 
1 6 9 0 5  E N D  IF
1 6 9 1 0  I F  B = 2 0  T H E N  P R I N T  T A B X Y ( 1 8 , 6 ) ; " Sa
1 6 9 1 5  IF B = 21 T H E N
1 6 9 2 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 4 - E a s t
1 6 9 2 5  P R I N T  T A B X Y ( 1 8 , 6 )  ; " Sa
1 6 9 3 0  E L S E
1 6 9 3 5  IF B = 2 2  T H E N
1 6 9 4 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - U n l o a d i n g  S t .  O r e  "
1 6 9 4 5  P R I N T  T A B X Y ( 1 8 , 6 ) ; " Sa
1 6 9 5 0  E L S E
1 6 9 5 5  IF 3 = 2 4  T H E N
1 6 9 6 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - U n l o a d i n g  S t .  W a s t e "
1 6 9 6 5  P R I N T  T A B X Y ( 1 8 , 6 ) ; " Sa
1 6 9 7 0  E L S E
1 6 9 7 5  IF B = 3 0  T H E N
1 6 9 8 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - P a r k  S t .
1 6 9 8 5  P R I N T  T A B X Y ( 1 8 , 6 ) ; " Sa
1 6 9 9 0  E N D  IF
1 6 9 9 5  E N D  IF
1 7 0 0 0  E N D  IF
1 7 0 0 5  E N D  IF
1 8 ?
1 7 0 1 0  IF B = 4 0  T H E N  P R I N T  T A B X Y ( 1 8 , 6 ) : " Sb 
1 7 0 1 5  IF B = 41 T H E N  
1 7 0 2 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 4 - E a s t  
1 7 0 2 5  P R I N T  T A B X Y ( 1 8 , 6 ) ; " S b  
1 7 0 3 0  E L S E  
1 7 0 3 5  IF B = 4 2  T H E N
1 7 0 4 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - U n l o a d i n g  S t .  O r e  "
1 7 0 4 5  P R I N T  T A B X Y ( 1 8 , 6 ) ; " S b  
1 7 0 5 0  E L S E  
1 7 0 5 5  IF B = 4 4  T H E N
1 7 0 6 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - U n l o a d i n g  S t .  W a s t e "
1 7 0 6 5  P R I N T  T A B X Y ( 1 8 , 6 )  ; " S b  
1 7 0 7 0  E L S E
1 7 0 7 5  IF B<” = 3 5 0  T H E N  
1 7 0 8 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - P a r k  S t .
1 7 0 8 5  P R I N T  T A B X Y ( 1 8 , 6 ) ; " S b  
1 7 0 9 0  E N D  IF 
1 7 0 9 5  E N D  IF 
1 7 1 0 0  E N D  IF 
1 7 1 0 5  E N D  IF 
1 7 1 1 0  E N D  IF 
1 7 1 1 5  E N D  IF 
1 7 1 2 0  E N D  IF 
1 7 1 2 5  E N D  IF 
1 7 1 3 0  E N D  IF 
1 7 1 3 5  E N D  IF 
1 7 1 4 0  E N D  IF 
1 7 1 4 5  S T A T U S  7 , 1 ; A 
1 7 1 5 0  S T A T U S  7 , 1 ; B 
1 7 1 5 5  E N A B L E  I N T R  7 
1 7 1 6 0  R E T U R N  
1 7 1 6 5  S U B E N D  
1 7 1 7 0  S U B  T r a i  n 5 1  
1 7 1 7 5  O N  K E Y  0 , 1  C A L L  S t o p l  
1 7 1 8 0  P R I N T  T A B X Y ( 3 5 , 2 )
1 7 1 8 5  P R I N T  T A B X Y ( 3 5 , 4 )
1 7 1 9 0  P R I N T  T A B X Y ( 3 5 , 5 )
1 7 1 9 5  P R I N T  T A B X Y ( 3 5 , 6 )
1 7 2 0 0  P R I N T  T A B X Y ( 3 5 , 7 )
1 7 2 0 5  P R I N T  T A B X Y ( 3 5 , 8 )
1 7 2 1 0  P R I N T  T A B X Y ( 3 5 , 9 )
1 7 2 1 5  I N P U T  " " , N 4  
1 7 2 2 0  S E L E C T  N4 
1 7 2 2 5  C A S E  =1 
1 7 2 3 0  P R I N T  T A B X Y ( 1 2 , 4 ) ; " F u l l  - O r e
1 7 2 3 5  P R I N T  T A B X Y (2 , 1 6  ) ; " G O  T O :  1. U n l o a d i n g  S t .  O r e  "
1 7 2 4 0  P R I N T  T A B  X Y (2 , 1 7 )  ;" 2. L o a d i n g  S t .  1
1 7 2 4 5  P R I N T  T A B X Y (2 , 1 8 ) ; "  3. U n l o a d i n g  S t .  O r e  "
1 7 2 5 0  C A L L  M o v e l l l
1 7 2 5 5  C A L L  M o v e l 2
1 7 2 6 0  C A L L  M o v e 2 3
1 7 2 6 5  C A L L  W e i g h t 2
1 7 2 7 0  P R I N T  T A B X Y ( 1 5 , 1 3 ) ; " O r e  - H a l f
I K r t i l N  O I H I U O
1. F u l l  - O r e
2. H a l f  - O r e
3. F u l l  - W a s t e
4. H a l f  - W a s t e
5. E m p t y
1 7 2 7 5  
1 7 2 8 0  
1 7 2 8 5  
1 7 2 9 0  
1 7 2 9 5  
1 7 3 0 0  
1 7 3 0 5  
1 7 3 1 0  
1 7 3 1 5  
1 7 3 2 0  
1 7 3 2 5  
1 7 3 3 0  
1 7 3 3 5  
1 7 3 4 0  
1 7 3 4 5  
1 7 3 5 0  
1 7 3 5 5  
1 7 3 6 0  
1 7 3 6 5  
1 7 3 7 0  
1 7 3 7 5  
1 7 3 8 0  
1 7 3 8 5  
1 7 3 9 0  
1 7 3 9 5  
1 7 4 0 0  
1 7 4 0 5  
1 7 4 1 0  
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1 9 9 4 5  P R I N T  T A B X Y ( 3 5 , 6 ) ; "  
1 9 9 5 0  P R I N T  T A B X Y ( 3 5 , 7 ) ; "  
1 9 9 5 5  P R I N T  T A B X Y ( 3 5 , 8 ) ; "  
1 9 9 6 0  P R I N T  T A B X Y ( 3 5 , 9 ) ; "  
1 9 9 6 5  I N P U T  " " , N 4  
1 9 9 7 0  S E L E C T  N 4  






T R A I N  S T A T U S  
F u l l  - O r e  
H a l f  - O r e  
F u l l  - W a s t e  
H a l f  - W a s t e  
E m p t y
1 9 9 8 0  P R I N T  T A B X Y ( 1 2 , 4 )  
1 9 9 8 5  P R I N T  T A B X Y ( 2 , 1 6 )  
1 9 9 9 0  P R I N T  T A B X Y ( 2 , 1 7 )  
1 9 9 9 5  P R I N T  T A B X Y ( 2 , 1 8 )  
2 0 0 0 0  C A L L  M o v e l l l  
2 0 0 0 5  C A L L  M o v e l 2  
2 0 0 1 0  C A L L  M o v e 2 3  
2 0 0 1 5  C A L L  W e i g h t l  
2 0 0 2 0  P R I N T  T A B X Y ( 1 5 , 1 3 )  
2 0 0 2 5  P R I N T  T A B X Y ( 2 0 , 2 ) ;  
2 0 0 3 0  P R I N T  T A B X Y ( 1 2 , 4 ) ;  
2 0 0 3 5  C A L L  M o v e 3 5  
2 0 0 4 0  P R I N T  T A B X Y ( 1 5 , 1 3 )  
2 0 0 4 5  P R I N T  T A B X Y ( 2 0 , 2 ) ;  
2 0 0 5 0  P R I N T  T A B X Y ( 1 2 , 4 ) ;  
2 0 0 5 5  C A L L  M o v e 5 2 2  
2 0 0 6 0  C A L L  M o v e 2 1  
2 0 0 6 5  C A S E  =2 
2 0 0 7 0  P R I N T  T A B X Y ( 1 2 , 4 ) ;  
2 0 0 7 5  G O T O  1 9 9 8 5  
2 0 0 8 0  C A S E  =3 
2 0 0 8 5  P R I N T  T A B X Y (  1 2 , 4 )  ; 
2 0 0 9 0  P R I N T  T A B X Y ( 2 , 1 6 ) ;  
2 0 0 9 5  P R I N T  T A B X Y ( 2 , 1 7 )  ; 
2 0 1 0 0  P R I N T  T A B X Y ( 2 , 1 8 ) ;  
2 0 1 0 5  G O T O  2 0 0 0 0  
2 0 1 1 0  C A S E  = 4  
2 0 1 1 5  P R I N T  T A B X Y ( 1 2 , 4 )  
2 0 1 2 0  P R I N T  T A B X Y ( 2 , 1 6 )  
2 0 1  2 5  P R I N T  T A B X Y ( 2 , 1 7 )  
2 0 1 3 0  P R I N T  T A B X Y ( 2 , 1 8 )  
2 0 1 3 5  C A L L  M o v e 3 3  
2 0 1 4 0  C A L L  W e i  g h t 2  
2 0 1 4 5  P R I N T  T A B X Y ( 1 5 , 1 3 )  
2 0 1  5 0  P R I N T  T A B X Y ( 2 0 , 2  ) ; 
2 0 1  5 5  P R I N T  T A B X Y ( 1 2 , 4 )  ; 
2 0 1 6 0  C A L L  M o v e 3 2 2  
2 0 1 6 5  C A L L  M o v e 2 1  
2 0 1 7 0  C A S E  =5 
2 0 1  7 5  P R I N T  T A B X Y (  12 ,4) 
2 0 1 8 0  P R I N T  T A B X Y ( 2 , 1 6 )  
2 0 1 8 5  P R I N T  T A B X Y ( 2  , 1 7 )
" F u l l  - O r e
" G O  T O :  1. U n l o a d i n g  S t .
2. L o a d i n g  S t .  1
3. U n l o a d i n g  S t .
O r e  " 
a n d  2" 
W a s t e "
; " W a s t e  - H a l f  
" S t a t i o n  2 
" H a l f  - W a s t e  1
. H
11 F u l l  - W a s t e
" H a l f  - O r e
" F u l l  - W a s t e  "
" G O  T O :  1. U n l o a d i n g  S t .  
" 2. L o a d i n g  S t .  1
" 3. U n l o a d i n g  S t .
W a s t e "  
a n d  2" 
W a s t e "
" H a l f  - W a s t e  "
" G O  T O :  1. L o a d i n g  S t .  1 
" 2. U n l o a d i n g  S t .  W a s t e "
; " W a s t e  - H a l f  
" S t a t i o n  2 
" F u l l  - W a s t e  1
" E m p t y  
" G O  T O 1. L o a d i n g  S t .  1 a n d  2"
2. U n l o a d i n g  S t .  W a s t e "
2 0 1
2 0 1 9 0  P R I N T  T A B X Y ( 2 , 1 8 ) ;"
2 0 1 9 5  C A L L  M o v e 3 3  
2 0 2 0 0  G O T O  2 0 0 1 5  
2 0 2 0 5  E N D  S E L E C T  
2 0 2 1 0  S U B E N D  
2 0 2 1 5  S U B  M o v e 3 2 2  
2 0 2 2 0  C L E A R  7 0 9
2 0 2 2 5  O U T P U T  7 0 9 ; " D E I , 3 7 7 S E 2 0 2 D S I , 3 7 7 "
2 0 2 3 0  O U T P U T  7 0 9 ; " D R 1 "
2 0 2 3 5  O U T P U T  7 0 9  ; " D E 3 , 3 7 7 S E 2 0 2 D S 1 , 3 7 7  "
2 0 2 4 0  O U T P U T  7 0 9 ; " D R 3 "
2 0 2 4 5  O N  K E Y  0 , 1  C A L L  S t o p l  
2 0 2 5 0  O N  K E Y  1 G O T O  2 0 7 2 5  
2 0 2 5 5  O N  K E Y  2 G O T O  2 0 7 4 5  
2 0 2 6 0  O N  K E Y  3 G O T O  2 0 7 7 5  
2 0 2 6 5  O N  K E Y  4 G O T O  2 0 7 6 0  
2 0 2 7 0  O N  K E Y  5 G O T O  2 0 8 2 0  
2 0 2 7 5  O N  K E Y  6 G O T O  2 0 8 3 5  
2 0 2 8 0  O N  K E Y  7 G O T O  2 0 7 9 0  
2 0 2 8 5  O N  K E Y  8 G O T O  2 0 8 0 5  
2 0 2 9 0  O N  I N T R  7 G O S U B  2 0 3 2 0  
2 0 2 9 5  E N A B L E  I N T R  7 ; 2 0 2
2 0 3 0 0  P R I N T  T A B X Y ( 3 8 , 1 ) ;" M o v e  l o c o  t o  B 1 . 2
2 0 3 0 5  ! M o n i t o r i n g  l o c o m o t i v e  m o v e m e n t
2 0 3 1 0  G O T O  2 0 3 0 5
2 0 3 1 5  S T O P
2 0 3 2 0  P = S P O L L ( 7 0 9 )
2 0 3 2 5  O U T P U T  7 0 9  ; " D H "
2 0 3 3 0  E N T E R  7 0 9 ; A
2 0 3 3 5  IF A = 0  T H E N  G O T O  2 0 4 0 5
2 0 3 4 0  IF A = 1 T H E N  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 3 - L o a d i n g  S t . 1 - N o r t h  "
2 0 3 4 5  IF A =  2 T H E N  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 3 - L o a d i n g  S t . 1 - S o u t h  "
2 0 3 5 0  IF A = 4  T H E N
2 0 3 5 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 2 - W e s t
2 0 3 6 0  C A L L  M o v e 2 1
2 0 3 6 5  G O T O  1 5 9 7 5
2 0 3 7 0  E N D  IF
2 0 3 7 5  IF A = 1 0  T H E N  P R I N T  T A B  X Y ( 1 5 , 3 ) ; " 2 - E a s t  
2 0 3 8 0  IF A = 2 0  T H E N  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 6
2 0 3 8 5  IF A = 4 0  T H E N  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 5 - L o a d i n g  S t . 2 - N o r t h "  
2 0 3 9 0  IF A = 1 0 0  T H E N  P R I N T  T A B X Y ( 1 5  , 3 ) ; " 5 - L o a d i n g  
S t . 2 - S o u t h "
2 0 3 9 5  IF A = 2 0 0  T H E N  P R I N T  T A B  X Y ( 1 5 , 3 )  ; " 4 - W e s t  
2 0 4 0 0  S T A T U S  7 , 1 ; A 
2 0 4 0 5  O U T P U T  7 0 9 ; " D I 3 "
2 0 4 1 0  E N T E R  7 0 9 ; B
2 0 4 1 5  IF B = 0 T H E N  P R I N T  T A B  X Y ( 1 8 , 6 ) ; " S a .
2 0 4 2 0  IF B = 1  T H E N
2 0 4 2 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 4 - E a s t
2 0 4 3 0  E L S E
2 0 4 3 5  IF B = 2 T H E N
2 0 4 4 0  P R I N T  T A B X Y ( 1 8 ,6 ) ; " N e u t r a  1"
2 0 4 4 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - U n  1 o a d i n g  S t .  O r e  "
2 0 4 5 0  E L S E  
2 0 4 5 5  IF B = 4  T H E N
2 0 4 6 0  P R I N T  T A B X Y ( I 5 , 3 ) ; " 1 - U n l o a d i n g  S t .  W a s t e  
2 0 4 6 5  P R I N T  T A B  X Y ( 1 8 , 6 ) ; " N e u t r a  1"
2 0 4 7 0  E L S E
2 0 4 7 5  IF B = 10 T H E N
2 0 4 8 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - P a r k  S t .
2 0 4 8 5  P R I N T  T A B  X Y ( 1 8 , 6 ) ; " N e u t r a  1"
2 0 4 9 0  E N D  IF 
2 0 4 9 5  E N D  IF 
2 0 5 0 0  E N D  IF
2 0 5 0 5  IF B = 2 0  T H E N  P R I N T  T A B X Y ( 1 8 , 6 ) ; " S a
2 0 5 1 0  IF B = 21 T H E N
2 0 5 1 5  P R I N T  T A B X Y ( 1 5 , 3 ) 4 - E a s t
2 0 5 2 0  P R I N T  T A B X Y ( 1 8 , 6 ) ; " Sa
2 0 5 2 5  E L S E
2 0 5 3 0  IF B = 2 2  T H E N
2 0 5 3 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - U n l o a d i n g  S t .  O r e
2 0 5 4 0  P R I N T  T A B X Y ( 1 8 , 6 ) ; " Sa
2 0 5 4 5  E L S E
2 0 5 5 0  IF B = 2 4  T H E N
2 0 5 5 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - U n l o a d i n g  S t .  W a s t e
2 0 5 6 0  P R I N T  T A B X Y ( 1 8 , 6 ) ; " S a
2 0 5 6 5  E L S E
2 0 5 7 0  IF B = 3 0  T H E N
2 0 5 7 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - P a r k  St.
2 0 5 8 0  P R I N T  T A B X Y ( 1 8 , 6 ) ; " Sa
2 0 5 8 5  E N D  IF
2 0 5 9 0  E N D  IF
2 0 5 9 5  E N D  IF
2 0 6 0 0  E N D  IF
2 0 6 0 5  IF B = 4 0  T H E N  P R I N T  T A B  X Y ( 1 8 , 6 ) ; " S b
2 0 6 1 0  IF B = 41 T H E N
2 0 6 1 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 4 - E a s t
2 0 6 2 0  P R I N T  T A B X Y ( 1 8 , 6 ) ; " S b
2 0 6 2 5  E L S E
2 0 6 3 0  IF B = 4 2  T H E N
2 0 6 3 5  P R I N T  T A B  X Y ( 1 5 , 3 ) ; " 1 - U n  1 o a d i n g  S t .  O r e
2 0 6 4 0  P R I N T  T A B X Y ( 1 8 , 6  ) ; " S b
2 0 6 4 5  E L S E
2 0 6 5 0  IF B = 4 4  T H E N
2 0 6 5 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - U n 1 o a d i n g  S t .  W a s t e  
2 0 6 6 0  P R I N T  T A B X Y ( 1 8 , 6 ) ; " Sb 
2 0 6 6 5  E L S E
2 0 6 7 0  IF B <  = 3 5 0  T H E N
2 0 6 7 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 4 - E a s t
2 0 6 8 0  P R I N T  T A B X Y ( 1 8 , 6 ) ; " Sa
2 0 6 8 5  E N D  IF
2 0 6 9 0  E N D  IF
2 0 6 9 5  E N D  IF
2 0 7 0 0  E N D  IF
2 0 7 0 5  E N D  IF
2 0 7 1 0  S T A T U S  7 , 3 ; B
2 0 3
2 0 7 1 5  E N A B L E  I N T R  7 
2 0 7 2 0  R E T U R N
2 0 7 2 5  P R I N T  T A B  X Y ( 3 0 , 2 )  ; " S t  a t i o n  1 
2 0 7 3 0  P R I N T  T A B X Y ( 2 7  , 1 3  ) ; " O r e  - H a l f  
2 0 7 3 5  C A L L  M o v e 2 1  
2 0 7 4 0  G O T O  2 0 8 5 0
2 0 7 4 5  P R I N T  T A B  X Y ( 3 0 , 2  ) ;" S t  a t i o n  1 
2 0 7 5 0  P R I N T  T A B X Y ( 2 7  , 1 3 ) ; " O r e  - F u l l  
2 0 7 5 5  G O T O  2 0 7 3 5
2 0 7 6 0  P R I N T  T B X Y ( 2 0 , 2 )  ; " S t  a t i o n  1
2 0 7 6 5  P R I N T  T A B X Y ( 1 5 , 1 3 ) ; " W a s t e  - F u l l  "
2 0 7 7 0  G O T O  2 0 7 3 5
2 0 7 7 5  P R I N T  T A B X Y ( 3 0 , 2  ) ;" S t  a t i o n  1 
2 0 7 8 0  P R I N T  T A B X Y ( 1 5  , 1 3 ) ; " W a s t e  - H a l f  
2 0 7 8 5  G O T O  2 0 7 3 5
2 0 7 9 0  P R I N T  T A B X Y ( 2 0 , 2  ) ; " S t a t i o n  2 
2 0 7 9 5  P R I N T  T A B X Y ( 1 5 , 1 3 ) ; " W a s t e  - H a l f  
2 0 8 0 0  G O T O  2 0 7 3 5
2 0 8 0 5  P R I N T  T A B X Y ( 2 0 , 2 ) ; " S t a t i o n  2 
2 0 8 1 0  P R I N T  T A B X Y ( 1 5 , 1 3 ) ; " W a s t e  - F u l l  
2 0 8 1 5  G O T O  2 0 7 3 5
2 0 8 2 0  P R I N T  T A B  X Y ( 2 0 , 2 ) ; " S t  a t i o n  2 
2 0 8 2 5  P R I N T  T A B X Y ( 1 5 , 1 3 ) ; " O r e  - H a l f  
2 0 8 3 0  G O T O  2 0 7 3 5
2 0 8 3 5  P R I N T  T A B X Y ( 2 0 , 2 ) ; " S t a t i o n  2
2 0 8 4 0  P R I N T  T A B  X Y ( 1 5  , 1 3 )  ; " O r e  - F u l l
2 0 8 4 5  G O T O  2 0 7 3 5
2 0 8 5 0  S U B E N D
2 0 8 5 5  S U B  M o v e 5 2 2
2 0 8 6 0  C L E A R  7 0 9
2 0 8 6 5  O N  K E Y  0 , 1  C A L L  S t o p l
2 0 8 7 0  O N  K E Y  1 G O T O  2 1 7 1 5
2 0 8 7 5  O N  K E Y  2 G O T O  2 1 7 3 0
2 0 8 8 0  O N  K E Y  3 G O T O  2 1 7 4 5
2 0 8 8 5  O N  K E Y  4 G O T O  2 1 7 6 0
2 0 8 9 0  O N  K E Y  5 G O T O  2 1 7 7 5
2 0 8 9 5  O N  K E Y  6 G O T O  2 1 7 9 0
2 0 9 0 0  O N  K E Y  7 G O T O  2 1 8 0 5
2 0 9 0 5  O N  K E Y  8 G O T O  2 1 8 2 0
2 0 9 1 0  O N  I N T R  7 G O S U B  2 1 1 4 0
2 0 9 1 5  E N A B L E  I N T R  7 ; 2 0 2
2 0 9 2 0  P R I N T  T A B X Y ( 3 8 , 1 ) ; "  M o v e  l o c o  t o  B1 . 2 
2 0 9 2 5  O U T P U T  7 0 9  ; 11 D E  1 , 3 7 7 S E 2 0 2 D S 1 , 3 7 7  "
2 0 9 3 0  O U T P U T  7 0 9 ; " D R 1 "
2 0 9 3 5  E N T E R  7 0 9  ; L
2 0 9 4 0  O U T P U T  7 0 9  ; " D E 3 , 3 7 7 S E 2 0 2 D S 1 , 3 7 7  "
2 0 9 4 5  O U T P U T  7 0 9 ; " D R 3 "
2 0 9 5 0  E N T E R  7 0 9  ; K 
2 0 9 5 5  K = K - 3 0 0
2 0 9 6 0  IF K = 2 0  T H E N  G O T O  2 1 0 3 5
2 0 9 6 5  IF K = 0  T H E N
2 0 9 7 0  P R I N T  T A B X Y ( 1 8 , 6 ) ; " N e u t r a l "
2 0 9 7 5  G O T O  2 0 9 9 0
204
2 0 9 8 0  E L S E  
2 0 9 8 5  P R I N T  
2 0 9 9 0  P R I N T  
o v e r r i d e "  
2 0 9 9 5  P R I N T  
2 1 0 0 0  P R I N T  
2 1 0 0 5  P A U S E  
2 1 0 1 0  P R I N T
T A X Y ( 1 8 , 6 ) ;" S b
T A B X Y ( 3 8 , 3 ) ; " M o v e  s w i t c h  t o  S a ,  m a n u a l
T A B X Y ( 3 8 , 8 ) ; " H i t  c o n t i n u e  k e y  wh e n  r e a d y  
T A B X Y ( 1 5 , 1 4 ) ; " 0 n  "
T A B X Y ( 3 8 , 3 ) ; "
II
2 1 0 1 5  P R I N T  T A B X Y ( 3 8 , 8 )
2 1 0 2 0  P R I N T  T A B X Y ( 1 5 , 1 4 ) ; " O f f  "
2 1 0 2 5  E N D  IF 
2 1 0 3 0  G O T O  2 0 9 2 5  
2 1 0 3 5  P R I N T  T A B X Y ( 1 8 , 6 ) ; " S a  
2 1 0 4 0  O U T P U T  7 0 9 ; " D C 4 , 1 "
2 1 0 4 5  O U T P U T  7 0 9 ; " D R 4 , 1 "
2 1 0 5 0  E N T E R  7 0 9  ; A b
2 1 0 5 5  IF A b  0 2  T H E N
2 1 0 6 0  P R I N T  T A B X Y ( 8 , 8 ) ; " R e d
2 1 0 6 5  P R I N T  T A B X Y ( 3 8 , 2 ) ; " L i g h t  2 f a i l u r e ,  m a n u a l  o v e r r i d e  " 
2 1 0 7 0  P R I N T  T A B X Y ( 3 8 , 8 ) ; " H i t  c o n t i n u e  k e y  w h e n  r e a d y  "
2 1 0 7 5  P R I N T  T A B X Y ( 1 5 , 1 4 ) O n  "
2 1 0 8 0  P A U S E
2 1 0 8 5  P R I N T  T A B X Y ( 1 5 , 1 4 ) ; " O f f  "
2 1 0 9 0  P R I N T  T A B X Y ( 3 8 , 2 ) ; "
2 1 0 9 5  P R I N T  T A B X Y ( 3 8 , 8 )
2 1 1 0 0  G O T O  2 1 0 4 0  
2 1 1 0 5  E L S E
2 1 1 1 0  P R I N T  T A B X Y ( 8 , 8 ) ; " G r e e n  "
2 1 1 1 5  E N D  IF
2 1 1 2 0  ! M o n i t o r i n g  l o c o m o t i v e  m o v e m e n t  
2 1 1 2 5  G O T O  2 1 1 2 0  
2 1 1 3 0  S T O P
2 1 1 3 5  E N A B L E  I N T R  7 ; 2 0 2  
2 1 1 4 0  P = S P 0 L L ( 7 0 9 )
2 1 1 4 5  O U T P U T  7 0 9  ; " D 1 1"
2 1 1 5 0  E N T E R  7 0 9  ;A
2 1 1 5 5  IF A = 0 T H E N  G O T O  2 1 2 9 0
2 1 1 6 0  IF A = 1 T H E N
2 1 1 6 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 3 - L o a d i n g  S t . 1 - N o r t h  "
2 1 1 7 0  E L S E  
2 1 1 7 5  IF A = 2 T H E N
2 1 1 8 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 3 - L o a d i n g  S t . 1 - S o u t h  "
2 1 1 8 5  E N D  IF
2 1 1 9 0  IF A = 4  T H E N
2 1 1 9 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 2 - W e s t
2 1 2 0 0  G O T O  2 1 8 4 0
2 1 2 0 5  E N D  IF
2 1 2 1 0  IF A = 10 T H E N
2 1 2 1 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 2 - E a s t
2 1 2 2 0  E N D  IF
2 1 2 2 5  IF A = 2 0  T H E N
2 1 2 3 0  P R I N T  T A B X Y ( 15 ,3) ; "6
2 0 5
2 1 2 3 5  G O T O  2 1 5 3 0  
2 1 2 4 0  E N D  IF 
2 1 2 4 5  IF A = 4 0  T H E N
2 1 2 5 0  P R T N T  T A B X Y ( 1 5 , 3 ) ; " 5 - L o a d i n g  S t . 2 - N o r t h  "
2 1 2 5 5  E L S E
2 1 2 6 0  IF A = 1 0 0  T H E N
2 1 2 6 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 5 - L o a d i n g  S t . 2 - S o u t h  "
2 1 2 7 0  E L S E
2 1 2 7 5  IF A = 2 0 0  T H E N
2 1 2 8 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 4 - W e s t
2 1 2 8 5  E L S E
2 1 2 9 0  O U T P U T  7 0 9 ; " D I 3 "
2 1 2 9 5  E N T E R  7 0 9 ; B
2 1 3 0 0  IF B = 0 T H E N  P R I N T  T A B X Y ( 1 8 , 6 ) ; " S b
2 1 3 0 5  IF B = 1 T H E N
2 1 3 1 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 4 - E a s t
2 1 3 1 5  E L S F
2 1 3 2 0  IF B = 2  T H E N
2 1 3 2 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - U n l o a d i n g  S t .  O r e  "
2 1 3 3 0  G O T O  1 1 5 7 5
2 1 3 3 5  E N D  IF
2 1 3 4 0  E N D  IF
2 1 3 4 5  E N D  IF
2 1 3 5 0  IF B = 4  T H E N
2 1 3 5 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - U n i  o a d i n g  S t .  W a s t e "  
2 1 3 6 0  P R I N T  T A B X Y ( 1 8 , 6 ) ; " N e u t r a l "
2 1 3 6 5  E L S E
2 1 3 7 0  IF B = 10 T H E N
2 1 3 7  5 P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - P a r k  S t .
2 1 3 8 0  P R I N T  T A B X Y ( 1 8 , 6 ) ; " N e u t r a l "
2 1 3 8 b  E N D  IF 
2 1 3 9 0  E N D  IF 
2 1 3 9 5  E N D  IF
2 1 4 0 0  IF B = 2 0  T H E N  P R I N T  T A X Y ( 1 8 , 6 ) ; " Sa
2 1 4 0 5  IF b = 2 1 T H E N
2 1 4 1 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 4 - E a s t
2 1 4 1 5  P R I N T  T A B X Y ( 1 8 , 6 ) ; " S a
2 1 4 2 0  E L S E
2 1 4 2 5  IF B = 2 2  T H E N
2 1 4 3 0  P R I N T  T A B X Y ( 1 5 , 3 ) 1 - U n l o a d i n g  S t .  O r e  "
2 1 4 3 5  P R I N T  T A B X Y ( 1 8 , 6 ) ; " Sa
2 1 4 4 0  G O T O  1 1 5 7 0
2 1 4 4 5  E N D  IF
2 1 4 5 0  IF B = 2 4  T H E N
2 1 4 5 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - U n  1 o a d i n g  S t .  W a s t e "
2 1 4 6 0  P R I N T  T A B X Y ( 1 8 , 6 ) ; " S a
2 1 4 6 5  E L S E
2 1 4 7 0  IF B = 3 0  T H E N
21 4 7 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - P a r k  S t .
2 1 4 8 0  P R I N T  T A B X Y ( 1 8 , 6 ) ; " S a  
2 1 4 8 5  E N D  IF 
2 1 4 9 0  E N D  IF 
2 1 4 9 5  E N D  IF
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2 1 5 0 0  E N D  IF
2 1 5 0 5  IF B = 4 0  T H E N  P R I N T  T A B X Y ( 1 8 , 6 ) : " S b
2 1 5 1 0  IF B = 41 T H E N
2 1 5 1 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 4 - E a s t
2 1 5 2 0  P R I N T  T A B X Y ( 1 8 , 6 ) ; " S b
2 1 5 2 5  E L S E
2 1 5 3 0  IF B = 4 2  T H E N
2 1 5 3 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - U n l o a d i n g  S t .  O r e  "
2 1 5 4 0  P R I N T  T A B X Y ( 1 8 , 6 ) ; " S b
2 1 5 4 5  E L S E
2 1 5 5 0  IF B = 4 4  T H E N
2 1 5 5 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - U n l o a d i n g  S t .  W a s t e "
2 1 5 6 0  P R I N T  T A B X Y ( 1 8 , 6 ) S b  
2 1 5 6 5  E L S E
2 1 5 7 0  IF B <= 3 5 0  T H E N
2 1 5 7 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - P a r k  St.
2 1 5 8 0  P R I N T  T A B X Y ( 1 8 , 6 ) ; " S a
2 1 5 8 5  E N D  IF
2 1 5 9 0  E N D  IF
2 1 5 9 5  E N D  IF
2 1 6 0 0  E N D  IF
2 1 6 0 5  E N D  IF
2 1 6 1 0  S T A T U S  7 , 1 ; A
2 1 6 1 5  S T A T U S  7 , 3 ; B
2 1 6 2 0  E N A B L E  I N T R  7
2 1 6 2 5  R E T U R N
2 1 6 3 0  O U T P U T  7 0 9  ; " D 0 4 ,1"
2 1 6 3 5  O U T P U T  7 0 9  ;" D R 4 ,1"
2 1 6 4 0  E N T E R  7 0 9 ; " A b  
2 1 6 4 5  IF A b < > 2  T H E N  
2 1 6 5 0  P R I N T  T A B X Y ( 8 , 8 ) ; " R e d  
2 1 6 5 5  G O T O  2 1 6 1 0  
2 1 6 6 0  E L S E
2 1 6 6 5  P R I N T  T A B X Y ( 8 , 8 ) ; " G r e e n  "
2 1 6 7 0  P R I N T  T A B X Y ( 3 8 , 3 ) ; " L i g h t  2 f a i l u r e ,  m a n u a l  o v e r r i d e  " 
2 1 6 7 5  P R I N T  T A B X Y ( 3 8 , 8 ) ; " H i t  c o n t i n u e  k e y  w h e n  r e a d y  "
2 1 6 8 0  P R I N T  T A B X Y ( 1 5 , 1 4 ) ; " O n  "
2 1 6 8 5  P A U S E
2 1 6 9 0  P R I N T  T A B X Y ( 1 5 , 1 4 ) ; " O f f  "
2 1 6 9 5  P R I N T  T A B X Y ( 3 8 , 3 ) ; "
II
2 1 7 0 0  P R I N T  T A B X Y ( 3 8 , 8 ) ;"
2 1 7 0 5  G O T O  2 1 6 3 0  
2 1 7 1 0  E N D  IF
2 1 7 1 5  P R I N T  T A X Y ( 3 0 , 2 ) ; " S t a t i o n  1 
21 7 2 0  P R I N T  T A X Y ( 2 7  , 1 3 ) ; " O r e  - H a l f  
2 1 7 2 5  G O T O  2 1 8 3 0
2 1 7 3 0  P R I N T  T A B X Y ( 3 0 , 2 ) ; " S t a t i o n  1 
2 1 7 3 5  P R I N T  T A B X Y ( 2 7  , 1 3  ) ; " O r e  - F u l l  
2 1 7 4 0  G O T O  2 1 8 3 0
2 1 7 4 5  P R I N T  T A B X Y ( 3 0 , 2 ) ; " S t a t i o n  1 
2 1 7 5 0  P R I N T  T A B X Y ( 2 7 , 1 3 ) ; " W a s t e  - H a l f  
2 1 7 5 5  G O T O  2 1 8 3 0
2 1 7 6 0
2 1 7 6 5
2 1 7 7 0
2 1 7 7 5
2 1 7 8 0
2 1 7 8 5
2 1 7 9 0
2 1 7 9 5
2 1 8 0 0
2 1 8 0 5
2 1 8 1 0
2 1 8 1 5
2 1 8 2 0
2 1 8 2 5
2 1 8 3 0
2 1 8 3 5
2 1 8 4 0
2 1 8 4 5
2 1 8 5 0
2 1 8 5 5
2 1 8 6 0
2 1 8 6 5
2 1 8 7 0
2 1 8 7 5
2 1 8 8 0
2 1 8 8 5
2 1 8 9 0
2 1 8 9 5
2 1 9 0 0
2 1 9 0 5
2 1 9 1 0
2 1 9 1 5
2 1 9 2 0
2 1 9 2 5
2 1 9 3 0
2 1 9 3 5
2 1 9 4 0
2 1 9 4 5
2 1 9 5 0
2 1 9 5 5
2 1 9 6 0
2 1 9 6 5
2 1 9 7 0
2"
2 1 9 7 5
2 1 9 8 0
2 1 9 8 5
2 1 9 9 0
2 1 9 9 5
22000
2 2 0 0 5
22010
P R I N T  T A B X Y ( 3 0 , 2 ) ;  
P R I N T  T A B X Y ( 2 7 , 1 3 )  
G O T O  2 1 8 3 0  
P R I N T  T A B X Y ( 3 0 , 2 ) ;  
P R I N T  T A B X Y ( 2 7 , 1 3 )  
G O T O  2 1 8 3 0  
P R I N T  T A B X Y ( 3 0 , 2 ) ;  
P R I N T  T A B X Y ( 2 7 , 1 3 )  
G O T O  2 1 8 3 0  
P R I N T  T A B X Y ( 3 0 , 2  ) ; 
P R I N T  T A B X Y ( 2 7 , 1 3 )  
G O T O  2 1 8 3 0  
P R I N T  T A B X Y ( 3 0 , 2 ) ;  
P R I N T  T A B X Y ( 2 7 , 1 3 )  
P R I N T  T A B X Y ( 3 8 , 1 ) ;  
G O T O  2 0 8 6 5  
S U B E N D  
S U B  M o v e l l l  
P R I N T  T A B X Y ( 3 8 , 8 )  
P R I N T  T A B X Y ( 3 8 , 2 )  
P R I N T  T A B X Y ( 3 8 , 3 )  
P R I N T  T A B X Y ( 3 8 , 4 )  
P R I N T  T A B X Y ( 3 8 , 5 )  
P R I N T  T A B X Y ( 3 8 , 6 )  
P R I N T  T A B X Y ( 3 8 , 7 )  
P A U S E
P R I N T  T A B X Y ( 3 8 , 8 )  
C L E A R  7 0 9
O N  K E Y  0 , 1  C A L L  S t o p l  
O N  K E Y  1 G O T O  2 2 5 7 5  
G O T O  2 2 5 9 0  
G O T O  2 2 6 0 5  
G O T O  2 2 6 2 0  
G O T O  2 2 6 3 5  
G O T O  2 2 6 5 0  
G O T O  2 2 6 6 5
S t a t i o n  1 
" W a s t e  - F u l l
S t a t i o n  2 
" O r e  - H a l f
S t a t i o n  2 
" O r e  - F u l l
S t a t i o n  2 
" W a s t e  - H a l f
S t a t i o n  2 
" W a s t e  - F u l l  
W a i t  f o r  s e r v i c e  r e q u e s t  c o d e
H i t  c o n t i n u e  k e y  w h e n  r e a d y
O N  K E Y  
O N  K E Y  
O N  K E Y  
O N  K E Y  
O N  K E Y  
O N  K E Y
O N  K E Y  8 G O T O  2 2 6 8 0  
O U T P U T  7 0 9 ; " D E I  , 3 7 7 S E 2 0 2 D S 1  , 3 7 7 "
O U T P U T  7 0 9  ; " D R  1"
E N T E R  7 0 9 ; L
IF L < 1 7 8  T H E N  G O T O  2 2 0 0 5  
P R I N T  T A B X Y ( 1 5 , 3 ) ; " 4 - W e s t  
P R I N T  T A B X Y ( 3 8 , 1 ) ; " M o v e  l o c o  t o  B l . l  t h r o u g h  B L . 3  &
W A I T  1 
C A L L  M o v e 4 3  
C A L L  M o v e 3 2 2  
C A L L  M o v e 2 1  
G O T O  2 2 7 8 5  
L = L - 2 0 0
IF L < 7 8  T H E N  G O T O  2 2 0 4 5
P R I N T  T A B X Y (  1 5 , 3 ) ; " 5 - L o a d i n g  S t . 2 - N o r t h  "
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2 2 0 1 5  P R I N T  T A B X Y ( 3 8 , 1 ) ; " M o v e  l o c o  t o  B 1 . 1  t h r o u g h  B 1 . 6  &
2 2 0 2 0  W A I T  1 
2 2 0 2 5  C A L L  M o v e 5 2 2  
2 2 0 3 0  C A L L  M o v e 2 1  
2 2 0 3 5  G O T O  2 2 7 8 5  
2 2 0 4 0  L = L - 1 0 0
2 2 0 4 5  IF L< 3 8  T H E N  G O T O  2 2 0 6 5
2 2 0 5 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 5 - L o a d i n g  S t . 2 - S o u t h  "
2 2 0 5 5  G O T O  2 2 0 1 5  
2 2 0 6 0  L = L - 4 0
2 2 0 6 5  IF L < 1 8  T H E N  G O T O  2 2 0 9 5  
2 2 0 7 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 6
2 2 0 7 5  P R I N T  T A B X Y ( 3 8 , l ) ; " M o v e  l o c o  t o  B l . l  t h r o u g h  B 1 . 2  "
2 2 0 8 0  W A I T  1 
2 2 0 8 5  G O T O  2 2 0 2 5  
2 2 0 9 0  L = L - 2 0
2 2 0 9 5  IF L < 8  T H E N  G O T O  2 2 1 2 0  
2 2 1 0 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 2 - W e s t  
2 2 1 0 5  C A L L  M o v e 2 1  
2 2 1 1 0  G O T O  2 2 7 8 5  
2 2 1 1 5  L = L - 1 0
2 2 1 2 0  IF L < 4 T H E N  G O T O  2 2 1 4 5  
2 2 1 2 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 2 - E a s t  
2 2 1 3 0  C A L L  M o v e 2 1  
2 2 1 3 5  G O T O  2 2 7 8 5  
2 2 1 4 0  L = L -4
2 2 1 4 5  IF L < 3 T H E N  G O T O  2 2 1 8 5
2 2 1 5 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 3 - L o a d i n g  S t . 1 - S o u t h  "
2 2 1 5 5  P R I N T  T A B X Y ( 3 8 , l ) ; " M o v e  l o c o  t o  B l . l  t h r o u g h  B L . 2  "
2 2 1 6 0  W A I T  1
2 2 1 6 5  C A L L  M o v e 3 2 2
2 2 1 7 0  C A L L  M o v e 2 1
2 2 1 7 5  G O T O  2 2 7 8 5
2 2 1 8 0  L = L -2
2 2 1 8 5  IF L < 1 T H E N  G O T O  2 2 2 0 0
2 2 1 9 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 3 - L o a d i n g  S t . 1 - N o r t h  "
2 2 1 9 5  G O T O  2 2 1 5 5
2 2 2 0 0  IF L = 0  T H E N  G O T O  2 2 2 4 0
2 2 2 0 5  ! D E  = D I G I T A L  E N A B L E
2 2 2 1 0  ! S E  = S E R V I C E  R E Q U E S T  E N A B L E
2 2 2 1 5  ! C H A N N E L S  0 - 5  A R E  1 , 2 , 4 , 1 0 , 2 0 , 4 0
2 2 2 2 0  ! D S  = D I G I T A L  I N T E R R U P T  S E N S E D  P . 3 1 1
2 2 2 2 5  ! 1 = L O W  T O  H I G H ,  0 = H I G H  T O  L O W
2 2 2 3 0  ! H E R E  77 = A L L  L O W  T O  H I G H
2 2 2 3 5  ! 2 0 2  A S  A B O V E  F O R  I N T R .
2 2 2 4 0  O U T P U T  7 0 9  ; " D E 3  , 3 7 7 S E 2 0 2 D S 3 , 3 7 7  " .
2 2 2 4 5  O U T P U T  7 0 9 ; " D R 3 "
2 2 2 5 0  E N T E R  7 0 9  ;K 
2 2 2 5 5  K = K - 3 0 0
2 2 2 6 0  IF K < 5 0  T H E N  G O T  2 2 2 8 0  
2 2 2 6 5  P R I N T  T A B X Y ( 1 8 , 6 ) ; " S b  
2 2 2 7 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - P a r k  S t .
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2 2 2 7 5  G O T O  2 2 7 8 5
2 2 2 8 0  IF K < 4 4  T H E N  G O T O  2 2 3 0 0
2 2 2 8 5  P R I N T  T A B X Y ( 1 8 , 6 ) ; " S b
2 2 2 9 0  P R I N T  T A B  X Y ( 1 5  , 3 ) ; 111 - U n  1 o a d i n g S t .  W a s t e "
2 2 2 9 5  G O T O  2 2 7 4 0
2 2 3 0 0  IF K < 4 2  T H E N  G O T  2 2 3 2 0
2 2 3 0 5  P R I N T  T A B X Y ( 1 8 , 6 ) ; " Sb
2 2 3 1 0  P R I N T  T A B X Y ( I 5 , 3 ) 1 - U n l o a d i n g  S t .  O r e  "
2 2 3 1 5  G O T O  2 2 7 0 0  
2 2 3 2 0  IF K < 4 1 T H E N  G O T O  2 2 3 6 5  
2 2 3 2 5  P R I N T  T A B X Y ( 1 8 , 6 ) ; " S b  
2 2 3 3 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 4 - E a s t
2 2 3 3 5  P R I N T  T A B X Y ( 3 8 , 1 ) ; " M o v e  l o c o  t o  B 1 . 1 t h r o u g h  B 1 . 3  & 
2"
2 2 3 4 0  W A I T  1
2 2 3 4 5  C A L L  M o v e 4 3
2 2 3 5 0  C A L L  M o v e 3 2 2
2 2 3 5 5  C A L L  M o v e 2 1
2 2 3 6 0  G O T O  2 2 7 8 5
2 2 3 6 5  IF K < 4 0  T H E N  G O T O  2 2 3 8 0
2 2 3 7 0  P R I N T  T A B X Y ( 1 8 , 6 ) ; " S b
2 2 3 7 5  G O T O  2 1 9 4 5
2 2 3 8 0  IF K<c 3 0  T H E N  G O T O  2 2 4 0 0
2 2 3 8 5  P R I N T  T A B X Y ( 1 8 , 6 ) ; " Sa
2 2 3 9 0  P R I N T  T A B  X Y ( 1 5 , 3 ) ; " 1 - P a r k  St.
2 2 3 9 5  G O T O  2 2 7 8 5
2 2 4 0 0  IF K ^ 2 4  T H E N  G O T O  2 2 4 2 0
2 2 4 0 5  P R I N T  T A B X Y ( 1 8 , 6 ) ; " Sa
2 2 4 1 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - U n l o a d i n g  S t .  W a s t e "
2 2 4 1 5  G O T O  2 2 7 4 0
2 2 4 2 0  IF K < 2 2  T H E N  G O T O  2 2 4 4 0
2 2 4 2 5  P R I N T  T A B X Y ( 1 8 , 6 ) ; " Sa
2 2 4 3 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - U n i o a d i n g  S t .  O r e  "
2 2 4 3 5  G O T O  2 2 7 0 0
2 2 4 4 0  IF K < 21 T H E N  G O T O  2 2 4 6 0
2 2 4 4 5  P R I N T  T A B X Y ( 1 8 , 6 ) ; " Sa
2 2 4 5 0  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 4 - E a s t
2 2 4 5 5  G O T O  2 2 3 3 5
2 2 4 6 0  IF K < 2 0  T H E N  G O T O  2 2 4 7 5
2 2 4 6 5  P R I N T  T A X Y ( 1 8 , 6 ) ; " Sa
2 2 4 7 0  G O T O  2 1 9 4 5
2 2 4 7 5  IF K < 1 0 T H E N  G O T O  2 2 4 9 5
2 2 4 8 0  P R I N T  T A B X Y ( 1 8 , 6 ) ; " N e u t r a  1"
2 2 4 8 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - P a r k  S t .
2 2 4 9 0  G O T O  2 2 7 8 5
2 2 4 9 5  IF K<T4 T H E N  G O T O  2 2 5  15
2 2 5 0 0  P R I N T  T A B X Y ( 1 8 , 6 ) ; " N e u t r a  1"
2 2 5 0 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1  - U n 1 o a d i n g  S t .  W a s t e "
2 2 5 1 0  G O T O  2 2 7 4 0
2 2 5 1 5  IF K < 2  T H E N  G O T O  2 2 5 3 5
2 2 5 2 0  P R I N T  T A B X Y ( 1 8 , 6 ) ; " N e u t r a l "
2 2 5 2 5  P R I N T  T A B X Y ( 1 5 , 3 ) ; " 1 - U n 1 o a d i n g  S t .  O r e  "
2 2 5 3 0  G O T O  2 2 7 0 0
2 2 5 3 5  IF K < 1 T H E N  G O T O  2 2 5 5 5  
2 2 5 4 0  P R I N T  T A B X Y ( 1 8 , 6 ) ; 11 N e u t r a l "
2 2 5 4 5  P R I N T  T A B  X Y ( 1 5  , 3 ) ; 114 - E a s t
2 2 5 5 0  G O T O  2 2 3 3 5
2 2 5 5 5  IF K = 0  T H E N
2 2 5 6 0  P R I N T  T A B X Y ( 1 8 , 6 ) ; " N e u t r a l "
2 2 5 6 5  G O T O  2 1 9 4 5  
2 2 5 7 0  E N D  IF
2 2 5 7 5  P R I N T  T A B X Y ( 3 0 , 2 ) ; " S t a t i o n  1 
2 2 5 8 0  P R I N T  T A B X Y ( 2 7 , 1 3 ) ; " O r e  - H a l f  
2 2 5 8 5  G O T O  2 2 6 9 0
2 2 5 9 0  P R I N T  T A B X Y ( 3 0 , 2 ) ; " S t a t i o n  1 
2 2 5 9 5  P R I N T  T A B X Y ( 2 7  , 1 3 ) ; " O r e  - F u l l  
2 2 6 0 0  G O T O  2 2 6 9 0
2 2 6 0 5  P R I N T  T A B  X Y ( 3 0 , 2 ) ; " S t  a t i o n  1 
2 2 6 1 0  P R I N T  T A B X Y ( 2 7 , 1 3 ) ; " W a s t e  - H a l f  
2 2 6 1 5  G O T O  2 2 6 9 0
2 2 6 2 0  P R I N T  T A B X Y ( 3 0 , 2 ) ; " S t  a t i o n  1 
2 2 6 2 5  P R I N T  T A B X Y ( 2 7 , 1 3 ) ; " W a s t e  - F u l l  
2 2 6 3 0  G O T O  2 2 6 9 0
2 2 6 3 5  P R I N T  T A B  X Y ( 3 0 , 2 ) ; " S t  a t i o n  2 
2 2 6 4 0  P R I N T  T A B X Y ( 2 7 , 1 3 ) ; " O r e  - H a l f  
2 2 6 4 5  G O T O  2 2 6 9 0
2 2 6 5 0  P R I N T  T A B X Y ( 3 0 , 2 ) ; " S t a t i o n  2 
2 2 6 5 5  P R I N T  T A B X Y ( 2 7  , 1 3 ) ; " O r e  - F u l l  
2 2 6 6 0  G O T O  2 2 6 9 0
2 2 6 6 5  P R I N T  T A B  X Y ( 3 0 , 2 ) ; " S t  a t i o n  2 
2 2 6 7 0  P R I N T  T A B X Y ( 2 7  , 1 3 ) ; " W a s t e  - H a l f  
2 2 6 7 5  G O T O  2 6 9 0
2 2 6 8 0  P R I N T  T A B X Y ( 3 0 , 2 ) ; " S t a t i o n  2 
2 2 6 8 5  P R I N T  T A B  X Y ( 27 ,1 3  ) ; 11 W a  s t e  - F u l l
2 2 6 9 0  P R I N T  T A B X Y ( 3 8 , 1 ) ; " W a i t  f o r  s e r v i c e  r e q u e s t  c o d e  " 
2 2 6 9 5  G O T O  2 1 9 0 0
2 2 7 0 0  P R I N T  T A B X Y ( 3 8 , 6 ) ; " U n l o a d  t h e  t r a i n  if w i t h  o r e  " 
2 2 7 0 5  P R I N T  T A B X Y ( 3 8 , 7 ) ; " G o  t o  U n l o a d i n g  S t .  W a s t e  if w i t h  
w a s t e "
2 2 7 1 0  P R I N T  T A B X Y ( 3 8 , 8 ) ; " H i t  c o n t i n u e  k e y  w h e n  t r a i n  e m p t y "  
2 2 7 1 5  P A U S E
2 2 7 2 0  P R I N T  T A B X Y ( 3 8 , 6 ) ;"
2 2 7 2 5  P R I N T  T A B X Y ( 3 8 , 7 ) ;"
II
2 2 7 3 0  P R I N T  A T B X Y ( 3 8 , 8 ) ;"
2 2 7 3 5  G O T O  2 2 7 8 5
2 2 7 4 0  P R I N T  T A B  X Y ( 3 8 , 6 ) ; " U n 1 o a d  t h e  t r a i n  if w i t h  w a s t e  
2 2 7 4 5  P R I N T  T A B X Y ( 3 8 , 7 ) ; " G o  t o  U n l o a d i n g  S t .  O r e  if w i t h  
o r e "
2 2 7 5 0  P R I N T  T A B X Y ( 3 8 , 8 ) ; " H i t  c o n t i n u e  k e y  w h e n  r e a d y  "
2 2 7 5 5  P R I N T  T A B X Y ( 3 8 , 7 ) ; " H i t  k e y  0 t o  g o  t o  P a r k  S t .  $ s t o p
s y s t e m "
2 2 7 6 0  O N  K E Y  0 C A L L  S t o p l  
2 2 7 6 5  P A U S E
2 2 7 7 0  P R I N T  T A B X Y ( 3 8 , 6 )  ; "
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2 2 7 7 5  P R I N T  T A B  X Y ( 3 8 , 7  ) "
II
2 2 7 8 0  P R I N T  T A B X Y ( 3 8 , 8 ) ; "
2 2 7 8 5  S U B E N D
2 2 7 9 0  S U B  W e i g h t l
2 2 7 9 5  O N  K E Y  0 , 1  C A L L  S t o p l
2 2 8 0 0  W A I T  30
2 2 8 0 5  R E P E A T
2 2 8 1 0  D I M  A (4)
2 2 8 1 5  F O R  1 = 4 0  T O  4 3  
2 2 8 2 0  O U T P U T  7 0 9  ; M A I " ; I 
2 2 8 2 5  E N T E R  7 0 9  ; A( I - 3 9 )
2 2 8 3 0  N E X T  I
2 2 8 3 5  U N T I L  A ( 3 )  . 0 0 0 1 8  A N D  A ( 4 )  . 0 0 0 3 6
2 2 8 4 0  S U B E N D
2 2 8 4 5  S U B  W e i g h t 2
2 2 8 5 0  O N  K E Y  0 , 1  C A L L  S t o p l
2 2 8 5 5  W A I T  3 0
2 2 8 6 0  R E P E A T
2 2 8 6 5  D I M  A ( 4 )
2 2 8 7 0  F O R  1 = 4 0  T O  43 
2 2 8 7 5  O U T P U T  7 0 91 " A I " ; I 
2 2 8 8 0  E N T E R  7 0 9  ; A( I - 3 9 )
2 2 8 8 5  N E X T  I
2 2 8 9 0  U N T I L  A (3) . 0 0 0 2 1  A N D  A ( 4 )  . 0 0 0 3 8
2 2 8 9 5  S U B E N D
2 2 9 0 0  S U B  S t o p l
2 2 9 0 5  G R A P H I C S  O F F
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